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(54) COTTON PLANT CELL INCLUDING CHIMERA GENE EXPRESSING INSECTICIDAL 
POLYPEPTIDE 

(57)Abstract: 

PURPOSE: To provide a novel transgenic cotton plant cell in which a chimera gene expressing a polypeptide is 
incorporated into the plant genome, that substantially develops the insect venom of crystalline protein of 
Bacillus thuringiensis. 

CONSTITUTION: Cotton plant bodies are protected from insect venom and/or insect damage by incorporate a 
gene that codes the crystalline protein in Bacillus thuringiensis or a protein substantially having the insect 
venom of the Bacillus thuringiensis crystalline protein into the protoplast of cotton and then by expressing the 
protein or by regenerating the fertility transgenic cotton plant bodies and cultivating these insect resistant cotton 
plant. The cells of cotton plant is transformed through the suspension culture on the callus growth medium or 
the like. 
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Gly Pre Gly Phe Thr Gly Gly Asp lie 
Arg Arg Thr Ser Pro Gly Gin He Ser 
Leu Arg Val Asn He Thr Ala Pro Leu* 
Gin Arg Tyr Arg Val Arg He Arg Tyr 
Ser Thr Thr Asn Leu Gin Pha Hit Thr 
lie Asp Gly Arg Pro He Asn Gin Gly 
Phe Ser Ala Thr Met Ser Ser Gly Ser 
Leu Gin Ser Gly Ser Phe Arg Thr Val 
Phe Thr Thr Pro Phe Asn Phe Ser Asn 
Ser Ser Val Phe Thr Leu Ser Ala Hla 
Phe Asn Ser Gly Asn Glu Val Tyr He 
Arg He Glu Pha Val Pro Ala Glu Val 
Phe Glu Ala Glu Tyr Asp Leu Glu Arg 
Gin Ly« Ala Val Asn Clu Leu Phe Thr 
Ser Asn Gin He Gly Leu Lys Thr Asp 
Thr Asp Tyr His He Asp Gin Val Ser 
Leu Val Glu Cy« Leu Ser Asp Glu Phe 
Leu Asp Glu Lys Lys Glu Leu Ser Glu 
Val Lys His Ala Lys Arg Leu Ser Asp 
Arg Asn Leu Leu Gin Asp Pro Asn' Phe 
Gly He Asn Arg Gin Leu Asp Arg Gly 
Arg Gly Ser Thr Asp He Thr He Gin 
Gly Asp Asp Val Phe Lys Glu Asn Tyr 
Thr Leu Leu Gly Thr Phe Asp Glu Cys 
Pro Thr Tyr Leu Tyr Gin Lys He Asp 
Ser Lys Leu Lys Ala Tyr Thr Arg Tyr 
Leu Arg Gly Tyr He Glu Asp Ser Gin 
Leu Glu lie Tyr Leu He Arg Tyr Asn 
Lys His Glu Thr Val Asn Val Pro Gly 
Gly Ser Leu Trp Pro Leu Ser Ala Pro 
Pro He Gly Lys Cys Ala His His Ser 
His Phe Ser Leu Asp He Asp Val Gly 
Thr Asp Leu Asn Glu Asp Leu Gly Val 
Val He Phe Lys He Lys Thr Gin Asp 
His Ala Arg Leu Gly Asn Leu Glu Phe 
Glu Glu Lys Pro Leu Val Gly Glu Ala 
Ala Arg Val Lys Arg Ala Glu Lys Lys 
Arg Asp Lys Arg Glu Lys Leu Glu Trp 
Thr Asn He Val Tyr Lys Glu Ala Lys 
Ser Val Asp Ala Leu Phe Val Asn Ser 
Tyr Asp Arg Leu Gin Ala Asp Thr Asn 
Ala Met He His Ala Ala Asp Lys Arg 
His Ser He Arg Glu Ala Tyr Leu Pro 
Leu Ser Val He Pro Gly Val Asn Ala 
He Phe Glu Glu Leu Glu Gly Arg He 
Thr Ala Phe Ser Leu Tyr Asp Ala Arg 
Val He Lys Asn Gly Asp Phe Asn Asn 
Leu Ser Cys Trp Asn Val Lys Gly His 
Asp Val Glu Glu Gin Asn Asn His Arg 
Val Leu Val Val Pro Glu Trp Glu Ala 
Val Ser Gin Glu Val Arg Val Cys Pro 
Arg Gly Tyr He Leu Arg Val Thr Ala 
Lys Glu Gly Tyr Gly Glu Gly Cys Val 
He His Glu He Glu Asn Asn Thr Asp 
Leu Lys Phe Ssr Asn Cys Val Glu Glu 
Val Tyr Pro Asn Asn Thr Val Thr Cys 
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Asp Tyr Thr Ala Thr Gin Glu 
Gly Thr Tyr Thr Ser Arg Asn 
Asp Gly Ala Tyr Glu Ser Asn 
Pro Ala Asp Tyr Ala Ser Ala 
Lys Ala Tyr Thr Asp Gly Arg 
Pro Cys Glu Ser Asn Arg Gly 
Tyr Thr Pro Leu Pro Ala Gly 
Lys Glu Leu Glu Tyr Phe Pro 
Lys Val Trp lie Glu He Gly 
Gly Thr Phe He Val Asp Ser 
Leu Leu Met Glu Glu End 



Glu. Tyr Glu 1060 

Arg Gly Tyr 1070 

Ser Ser Val 1080 

Tyr Glu Glu 1090 

Arg Asp Asn 1100 

Tyr Gly Asp 1110 

Tyr Val Thr 1120 

Glu Thr Asp 1130 

Glu Thr Glu 1140 

Val Glu Leu 1150 

1156 
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10 20 30 40 50 60 

GTTAACACCC TGGGTCAAAA ATTGATATTT AGTAAAATTA GTTGCACTTT GTGCATTTTT 

70 80 90 100 110 120 

TCATAAGATG AGTCATATGT TTIAAATTGT AGTAATGAAA AACAGTATTA TATCATAATG 

130 140 150 160 170 180 

AATTGGTATC TTAATAAAAG AGATGGAGGT AACTTATGGA TAACAATCCG AACATCAATG 

190 200 210 220 230 240 

AATGCATTCC TTATAATTGT TTAAGTAACC CTGAAGTAGA AGTATTAGGT GGAGAAAGAA 

250 260 270 280 290 300 

TAGAAACTGG TTACACCCCA ATCGATATTT CCTTGTCGCT AACGCAATTT CTTTTGAGTG 

310 320 330 340 350 360 

AATTTGTTCC CGGtGCTGGA TTTGTGTTAG GACTAGTTGA TATAATATGG GGAATTTTTG 

370 380 390 400 410 420 

GTCCCTCTCA ATGGGACGCA TTTCTTGTAC AAATTGAACA GTTAATTAAC CAAAGAATAG 

430 440 450 460 470 480 

AAGAATTCGC TAGGAACCAA GCCATTTCTA GATTAGAAGG ACTAAGCAAT CTTTATCAAA 

490 500 510 520 530 540 

TTTACGCAGA ATCTTTTAGA GAGTGGGAAG CAGATCCTAC TAATCCAGCA TTAAGAGAAG 

550 560 570 580 590 600 

AGATGCGTAT TCAATTCAAT GACATGAACA GTGCCCTTAC AACCGCTATT CCTCTTTTTG 

610 620 630 640 650 660 

CAGTTCAAAA TTATCAAGTT CCTCTTTTAT CAGTATATGT TCAAGCTGCA AATTTACATT 

670 680 690 700 710 720 

TATCAGTTTT GAGAGATGTT TCAGTGTTTG GACAAAGGTG GGGATTTGAT GCCGCGACTA 

730 740 750 760 770 780 

TCAATAGTCG TTATAATGAT TTAACTAGGC TTATTGGCAA CTATACAGAT CATGCTGTAC 

790 800 810 820 830 840 

GCTGGTACAA TACGGGATTA GAGCGTGTAT GGGCACCGGA TTCTAGAGAT TGGATAAGAT 

850 860 870 880 890 900 

ATAATCAATT TAGAAGAGAA TTAACACTAA CTGTATTAGA TATCGTTTCT CTATTTCCGA 

910 920 930 940 950 960 

ACTATGATAG TAGAACGTAT CCAATTCGAA CAGTTTCCCA ATTAACAAGA GAAATTTATA 

970 980 990 1000 1010 1020 

CAAACCCAGT ATTAGAAAAT TTTGATGGTA GTTTTCGAGG CTCGGCTCAG GGCATAGAAG 

1030 1040 1050 1060 1070 1080 

GAAGTATTAG GAGTCCACAT TTGATGGATA TACTTAACAG TATAACCATC TATACGGATG 
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1090 1100 1110 1120 1130 1140 

CTCATAGAGG AGAATATTAT TGGTCAGGGC ATCAAATAAT GGCTTCTCCT GTAGGGTTTT 

1150 1160 1170 1180 1190 1200 

CGGGGCCAGA ATTCACTTTT CCGCTATATG GAACTATGGG AAATGCAGCT CCACAACAAC 

1210 1220 1230 1240 1250 1260 

GTATTGTTGC TCAACTAGGT CAGGGCGTGT ATAGAACATT ATCGTCCACT TTATATAGAA 

1270 1280 1290 1300 1310 1320 

GACCTTTTAA TATAGGGATA AATAATCAAC AACTATCTGT TCTTGACGGG ACAGAATTTG 

1330 1340 1350 1360 1370 1380 

CTTATGGAAC CTCCTCAAAT TTGCCATCCG CTGTATACAG AAAAAGCGGA ACGGTAGATT 

1390 1400 1410 1420 1430 1440 

CGCTGGATGA AATACCGCCA CAGAATAACA ACGTGCCACC TAGGCAAGGA TTTAGTCATC 

1450 1460 1470 1480 1490 1500 

GATTAAGCCA TGTTTCAATG TTTCGTTCAG GCTTTAGTAA TAG TACT GTA AGTATAATAA 

1510 1520 1530 1540 1550 1560 

GAGCICCTAT GTTCTCTTGG ATACATCGTA GTGCTGAATT TAATAATATA ATTCCTTCAT 

1570 1580 1590 1600 1610 1620 

CACAAATTAC ACAAATACCT TTAACAAAAT CTACTAATCT TGGCTCTGGA ACTTCTGTCG 

1630 1640 1650 1660 1670 1680 

TTAAAGGACC AGGATTTACA GGAGGAGATA TTCTTCGAAG AACTTCACCT GGCCAGATTT 

1690 1700 1710 1720 1730 1740 

CAACCTTAAG AGTAAATATT ACTGCACCAT TATCACAAAG ATATCGGGTA AGAATTCGCT 

1750 1760 1770 1780 1790 1800 

ACGCTTCTAC CACAAATTTA CAATTCCATA CATCAATTGA CGGAAGACCT ATTAATCAGG 

1810 1820 1830 1840 1850 1860 

GGAATTTTTC AGCAACTATG AGTAGTGGGA GTAATTTACA GTCCGGAAGC TTTAGGACTG 

1870 1880 1890 1900 1910 1920 

TAGGTTTTAC TACTCCGTTT AACTTTTCAA ATGGATCAAG TGTATTTACG TTAAGTGCTC 

1930 1940 1950 1960 1970 1980 

ATGTCTTCAA TTCAGGCAAT GAAGTTTATA TAGATCGAAT TGAATTTGTT CCGGCAGAAG 

1990 2000 2010 2020 2030 2040 

TAACCTTTGA GGCAGAATAT GATTTAGAAA GAGCACAAAA GGCGGTGAAT GAGCTGTTTA 

2050 2060 2070 2080 2090 2100 

CTTCTTCCAA TCAAATCGGG TTAAAAACAG ATGTGACGGA TTATCATATT GATCAAGTAT 

2110 2120 2130 2140 2150 2160 

CCAATTTAGT TGAGTGTTTA TCTGATGAAT TTTGTCTGGA TGAAAAAAAA GAATTGTCCG 
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2170 2180 2190 2200 2210 2220 

AGAAAGTCAA ACATOCGAAG CGACTTAGTG ATGAGCGGAA TTTACTTCAA GATCCAAACT 

2230 2240 2250 2260 2270 2280 

TTAGAGGGAT CAATAGACAA CTAGACCCTG GCTGGAGAGG AAGTACGGAT ATTACCATCC 

2290 2300 2310 2320 2330 2340 

AAGGAGGCGA TGACGTATTC AAAGAGAATT ACGTTACGCT ATTCGGTACC TTTGATGAGT 

2350 2360 2370 2380 2390 2400 

GCTATCCAAC GTATTTATAT CAAAAAATAG ATGAGTCGAA ATTAAAAGCC TATACCCGTT 

2410 2420 2430 2440 2450 2460 

ACCAATTAAG AGGGTATATC GAAGATAGTC AAGACTTAGA AATCTATTTA ATTCGCTACA 

2470 2480 2490 2500 2510 2520 

ATGCCAAACA CGAAACAGTA AATGTGCCAG GTACGGGTTC CTTATGGCCG CTTTCAGCCC 

2530 2540 2550 2560 2570 2580 

CAAGTCCAAT CGGAAAATGT GCCCATCATT CCCATCATTT CTCCTTGGAC ATTGATGTTG 

2590 2600 2610 2620 2630 2640 

GATGTACAGA CTTAAATGAG GACTTAGGTG TATGGGTGAT ATTCAAGATT AAGACGCAAG 

2650 2660 2670 2680 2690 2 700 

ATGGCCATGC AAGACTAGGA AATCTAGAAT TTCTCGAAGA GAAACCATTA GTAGGAGAAG 

2710 2720 2730 2740 2750 2760 

CACTAGCTCG TGTGAAAAGA GCGGAGAAAA AATGGAGAGA CAAACGTGAA AAATTGGAAT 

2770 2780 2790 2800 2810 2820 

GGGAAACAAA TATTGTTTAT AAAGAGGCAA AAGAATCTGT AGATGCTTTA TTTGTAAACT 

2830 2840 2850 2860 2870 2880 

CTCAATATGA TAGATTACAA GCGGATACCA ACATCGCGAT GATTCATGCG GCAGATAAAC 

2890 2900 2910 2920 2930 2940 

GCGTTCATAG CATTCGAGAA GCTTATCTGC CTGAGCTGTC TGTGATTCCG GGTGTCAATG 

2950 2960 2970 2980 2990 3000 

CGGCTATTTT TGAAGAATTA GAAGGGCGTA TTTTCACTGC ATTCTCCCTA TATGATGCGA 

3010 3020 3030 3040 3050 3060 

GAAATGTCAT TAAAAATGGT GATTTTAAIA ATGGCTTATC CTGCTGGAAC GTCAAAGGGC 

3070 3080 3090 3100 3110 3120 

ATGTAGATGT AGAAGAACAA AACAACCACC GTTCGGTCCT TGTTGTTCCG GAATGGGAAG 

3130 3140 3150 3160 3170 3180 

CAGAAGTGTC ACAAGAAGTT CGTGTCTGTC CGGGTCGTGG CTATATCCTT CGTGTCACAG 

3190 3200 3210 3220 3230 3240 

CGTACAAGGA GGGATATGGA GAAGGTTGCG TAACCATTCA TGAGATCGAG AACAATACAG 

3250 3260 3270 3280 3290 3300 

ACGAACTGAA GTTTAGCAAC TGTGTAGAAG AGGAAGTATA TCCAAACAAC ACGGTAACGT 
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3310 3320 3330 3340 3350 3360 

GTAATGATTA TACTGCGACT CAAGAAGAAT ATGAGGGTAC GTACACTTCT CGTAATCGAG 

3370 3380 3390 3400 3410 3420 

GATATGACGG AGCCTATGAA AGCAATTCTT CTGTACCAGC TGATTATGCA TCAGCCTATG 

3430 3440 3450 3460 3470 3480 

AAGAAAAAGC ATATACAGAT GGACGAAGAG ACAATCCTTG TGAATCTAAC AGAGGATATG 

3490 3500 3510 3520 3530 3540 

GGGATTACAC ACCACTACCA GCTGGCTATG TGACAAAAGA ATTAGAGTAC TTCCCAGAAA 

3550 3560 3570 3580 3590 3600 

CCGATAAGGT ATGGATTGAG ATCGGAGAAA CGGAAGGAAC ATTCATCGTG GACAGCGTGG 

3610 3620 3630 3640 3650 3660 

AATTACTTCT TATGGAGGAA TAATATATGC TTTATAATGT AAGGTGTGCA AATAAAGAAT 

3670 3680 3690 3700 3710 3720 

GAT TACT GAC TTGTATTGAC AGATAAATAA GGAAATTTTT ATATGAATAA AAAACGGGCA 

3730 3740 3750 3760 3770 3780 

TCACTCTTAA AAGAATGATG TCCGTTTTTT GTATGATTTA ACGAGTGATA TTTAAATGTT 

3790 3800 3810 3820 3830 3840 

TTTTTTGCGA AGGCTTTACT TAACGCGGTA CCGCCACATG CCCATCAACT TAAGAATTTG 

3850 3860 3870 3880 3890 3900 

CACTACCCCC AAGTGTCAAA AAACGTTATT CTTTCTAAAA AGCTAGCTAG AAAGGATGAC 

3910 3920 39 30 3940 3950 3960 

ATTTTTTATG AATCTTTCAA TTCAAGATGA ATTACAACTA TTTTCTGAAG AOCTGTATCG 

3970 3980 3990 4000 4010 4020 

TCATTTAACC CCTTCTCTTT TGGAAGAACT CGCTAAAGAA TTAGGTTTTG TAAAAAGAAA 

4030 4040 4050 4060 4070 4080 

ACGAAAGTTT TCAGGAAATG AATTAGCTAC CATATGTATC TGGGGCAGTC AACGTACAGC 

4090 4100 4110 4120 4130 4140 

GAGTGATTCT CTCGTTCGAC TATGCAGTCA ATTACACGCC GCCACAGCAC TCTTATGAGT 

4150 4160 4170 4180 4190 4200 

CCAGAAGGAC TCAATAAACG CTTTGATAAA AAAGCGGTTG AATTTTTGAA ATATATTTTT 

4210 4220 4230 4240 4250 4260 

TCTGCATTAT GGAAAAGTAA ACTTTGTAAA ACATCAGCCA TTTCAAGTGC AGCACTCACG 

4270 4280 4290 4300 4310 4320 

TATTTTCAAC GAATCCGTAT TTTAGATGCG ACGATTTTCC AAGTACCGAA ACATTTAGCA 

4330 4340 4350 4360 

CATGTATATC CTGGGTCAGG TGGTTGTGCA CAAACTGCAG 
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(S3) 5Ififiii|j(tli2 I EiOT? /'* 

M^f Kfc»Slt4»*«2 a E $ © j@ i! 4 

(24) + / ?*fi*t>«»**2 2 E « © D HAK99 
K»E«WK:«|8)4R«**-t-»*a2 o ECt 
oilK. 

(25) 4^L2 4 © -f ft. * 1 # rt E * 
©7 * *«©*»*. 

(2(S) 7^*fl^3 , »i'f9A t*^ ^ A, 3" 
» •> fcf 7 A 7**l'>JHfX0 ( 3'*4'^!> 

a .<A.-«?'y^o»BT*A»*a2 se 

•t © * {* . 

(27) 7 J> ffi a & * •» y f * A A © Jffl 
BTtiBJil 2 4 E«© 

(28) » « # 7 1 o h 7" ? * Kti«*|2 S4 

^ L 2 7 ®^-rtifr i AKEtt©***. 

(2?) if- a- ^ 'J y # s. y -y x, J$ & * 's 9 

»*, g?, «», E*> >Iff'tO 

4 J 4 E«© A * 3". 

(34) *SfilcnttMS»KI«J«Ui«< 
T t 4 t*KK»frtTi)(;ll4#flt 

* 3* . 

(37) «*3»2 9 4 J JO^-f^jJ'ISJKE 

MX*** t j> 91 
Itf-t*Lb©*«. 
(58) a) 7*»e»Cit£*J*'-'f ^o-»-f w 

7 7 n <> \) « J. -< # ~ i 7 8a,n 



1SCBT 1-160480(10) 

(3D) <•« A- ^ J* i) y^iy -y^)tA# y 7 

«OS««St«SfilC«ti« 9 -« 7" h- 

trM** 2 » ««© 7 # ««*. 

(31) f~ a* x> PL i) y *f x y -y jg £ £ •»< ^ 
XOSAItti:9iS^K«ti# ') -« 7 1 K 
t«It4l;fi?tv M « § x « « 1 *■ J: </ 

J&K-t-#4*TStrSll*«3 0 E«© 7 * « 

(32) y -X fc' 7 A t A ^ * A, 3" » -y K' 7 A 

x** €>44#*&J8ttSft4M*«z » E 
«©«»«. 

(33) * » JB ft *» 3" , 7 a s ^ AO* 
IB T * 4 » * * s J ««©«**. 

(34) ft*« 2 9 4 ^ L 3 SOU-fil^lJgJCE 

«©itS^*A7^***©A*3-. 

*»M W /iff > I a »H*«ot< ^ at, 

2 5 4 W L *J 3 5 C © »* T » 1 5 4 lA L 
ft 2 0 0 S$ IK) * « t x 

c) *# 3 ;h.*»««- t, r f = '< * f 'J 7 
AK*«4«*****©*^^**** 

» r 7 * ~ 9 ? ') > J-tRtOKt* 
4B*fW*«tS*, 

d) 'i 7i#fftl4^*A-^t 

* * _kf%» L, 

e) a*»I'M^^< y^KMLTStt 
©*^^©*«*Bj«grC-f4©»C + fl-4» 

toa^feg'M ^ ° -r ^ y y k smi-t h 

4Ct*«>44»K«»«*l.7tK»]«tt7 

# * a-* * «ft -t 4 7/£. 

(39) IK, *KIE*3.H.**A-*fcjfe ; f-3.tf, 

b 4 4f»3?a 3 s E«t © £ 85. 
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(4o> i a (c( k w> t * *> & & * * k ffi « a * 
4 $9 k: , r r a '< ? r <> * a k & LU n * tit 

(42) ftlinLfilO 

(45) T ^ «"« j» T 9 »AK»UT*»fttt*k«i 

J? Sc. 

(44) ■ fl«K*»&Jt 11 OtlC, 

a) *A-^*ft*i**b»ilS>J:VE»«;tt 

b) 7**»K:et£*K'^ ^o-r-f '/y»t 

ltltIfi((tO*(Cff4 5W**4 4 E « © ;* 

Sc. 

(48) IllelilSlflOMKffilA, tUIS 

w) * i s (0 o « ic ff 4 9 » * gj 4 4 b«©£ 

ft. 



(4») I S (d) © a <fe » 3)J -b 7 * * * y a x *. 4 
» 4 4 «!*©;* ft. 



(50) «lf 




Ltt 1 4 


ST* 


4 Hf *« 4 4 




(51) ?! ft 


, ft* 7 * *» * 


'h It Us 






4 ige© 








(52) SL £ 


% Jt -f ^ o -r •< ^ V fC ft "f 


4 Sttt * 


*ti 






(5S) 7 * 


«*<***«:J-4«*JiWISf*l 


K f- fir 






Ktittt 


^ A- 


x V ^ 4/ x y tIA ^ 


s 9 X 


o jg A 




* «*, 








* H t 





ft® ¥1-160480 (11) 

c) t7d'»v?'I *Afttt4*"'^4 

d) »Ste*5ii7»:li«>Xy:jaE»«tt*^ 

tf-f 4 an*- x c;E«att 

3 * ; 

JEffiJ&tt * a- .* Mt** 4, ti*!,44 
**^*«*B*Jtr»»%»Sr*T7 * a 
e***«Sft-f435te. 
(45) I 8 (d) *• X tf(e) * 1 18 <f) © tt K fr 4 9 n * 

* 4 4 EBOJft, 

(44) i a <d) > i r>- (e) * i « <o © a k ?i * 5 is * 

* 4 »g|OJS, 

(47) Illd)4I8l')OiKfft^v -t L X X % 

(54) iioasji8i§, ¥Ai«3ttt«»a 

0aSTi4ltS5 

(55) )§*©#&#, SSS8B©&<S;T*4i?*gS 
s 4 Bit© £ &. 

(54) *^ * V x^xxt/AHA/vX^ 

»OSaSStJI«ttti:*t48«tiSt 
»»t4 + > 7lgfiSff4 7 # MttJB 
itI4oa4Ki*3*4£iKi!), s 
£©«)**«:f-*l*ttSJr|||r-*-4aft. 
(57) X'^l#^-f *a .* i) v * x v 

f * ? » * * *X«HD1©%©T«>4l!f* 

a 5 stfctts « ©^-j*iu>. 1 a»cE*© » 
as. 

*%<«HU x i) y 4" x y ^ 

(Bacillus thuringiensii, ft B t <fc Bfb-f ) K 
X j>&££rt.4l8tt^ X'-'^H©j8A#ttiJd 
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* / JIfif KMti. 
C flt* © * J 

Bttt, i-x y y h + r s bKltlfi- i-t i 

( lepidopteran ) , W A S ( coleopteran ) > I 
VKtl I ( dipteran ) S, & <D & K I j> £ « 3 
ftt**tC*fl*3fl4 '/o ^'/Xtii, 
B t *e>OJg« <» * ft tt , fc ► , ^OSO 

a. Bt «s©*4»eaff «k& < , *©**« 

* -c a 4 . itifli lt Bt^fioaa^ 

it; n -t ^ frli>l»**i"^***«l 
|ICflni*i4*tTUI., -t© i 9 4 tt* 
~**K:»Lt«tt*»Sl-*4e. 



?! CO ¥1-160480 (12) 
£ ©W e>*4«Jt* ttKttAH 

ttA'xXsftll, 111, HStikll* 

*l4«-&-tC«A*)i Lt*5»T*>4. -tOi) 
4 « tt , = f*x*tCfi7t1r 

ttf, D»ai©ttA*S7*«*«:»C^^-C'«F(C 
ft It T * 4 . 

H 4. . Bt »**x~***atfMiWtt£*¥ 

w Mr m m t L-ciS«siiT«ffl*nft. 

« Jt tf > A -? u ? f y { Biochun 

Products )tt(ti }*»Sft4'^ h * ~: <f x 
{ Bactospeine ), T # » r ? # ? r 'J — X 
( Abbo t Labor a tor i ei ) fC t j> 4t J& £ ft- 4 4* ** 
» ( Dipel )*> J; fjc ? / K ( Sandoi ) tt K t t) « 
* 3 *l 4 * - If A V (Tburcide). 



Bt #Bt»IO«0*)»l^"^)lrt 
4t4iK5»*tt, t©*»^fl«i«*«©S 
&*i#«B4©Sil#Ta*:4fSflHA*«fc>-r 

■t © x 5 4«*»»©(sstt*tcninirc*- 
(At, sa ic ^= « *■ i vmm 4 m *b#m * % * 

b LM. UK, »I5©«iSi*Cf^*# 
ffltt, -t© X 94** ft 

Hitti^M Ket*f*fc**»Kfi%*4t 
4 tllK Lit. 

Bt »*©««(CH-f4-r/©*©MM/atts 

*C a 4 4 n 9 <S*«T & i) , tCT8i 

81 *C » L t © * T «. j? , -tLtSft 

IHttKi{«l«iiA;*llc: }?SSft«Ji4 
Cttti. t©^«ttfttt«*K:*-tt4«* 
^'VlO*«SO-R«UiOH < 4 
% i 5©EBf * J) Sf 4, RDtSIa^ / ' ; 
^K©«*4-tUTK«4»ffla»»^*T*4. 



tit<j©*-I£/-t©<iO|BiaAtt, Bt»S 

^'^iniiBt »*#:"<**©«*» 
ttt*«e?ifc*-f4^>'-^H*=» - Kt4« 

Sttl»»K#*-l-LT»ilt4Ci(ti » 

ititnffi. Bt ea^<< ^KiftttBt 
tea^x--^ji©si6*tet««»tc*^4# 
>"-' ^ « t = - Kt41fi?*7*0 , /» r r 
? * r tc * Lt »9t-f4 UK: !l, 

ctii,oa«#(i7 ;«»#ii*tJt iic 
t jl, iEBIAiit'or 

* * is w « K it uv4. 

Ififlf 4flfflt4Ci(CJ: j), 4 # 

y Ko**KB8iaif4ite ; ?-tt, Kite 
# a as k * Lt^4«^jatt*t>»«fi^^ 

S)«Ktt4 LtH4H«£««'xS»<?*m>4. 

<*bbw*f««.2 s ?. 2 2 « #>ir/n* U«MH 
■9). * R tc tt © i 9 4ft#Kttfc-f*©il 
*© 4. itfi^tt £ 4 MSI, * 
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?s 3= » bs 1*1 1 „ siiftitifif tt»(?8 

DNABW ©*** K £tr. Kfi?f«H 

4- i® tr . 

DNABH **tr. X 

HiKDNAlK RNA *'J > 5--K4rffitl5-i*-4 

TATA* » ^^iE««n, C^MftOflEtt* 

7-a*-^-tC«n-t^ 4 ® «ttmRNAfc<E 
^«ttaffi?HT*2)5it, * 'J -« 7" * K * R 3 

i*t4ti«LtfUtfffi L^>. •*© I 9 4 

4**.Sft*2ffc*E«LT:^4. flAtt, # 
a«»»4.44aB8S#*XffiaiH4.44 7, 0 5 6 
#11 B t M^OMIOfltniCttA^ x '< * Jl * 
I4t4^?^ i K4rlB«LTW4 s £. ft £> © 
2SttJ»A ' xX^jloa^j-aruii^A^, 
L*L*K©jSA»i Lt»i^ > '« * Jt * « 
«-f*|BJM/a**fc-f-£ * © T tt 4 v-> . 

Jt W ft * « B t * ** ft^F jfett 

x-f- (Klausner ) 1 » 8 4 * 3 . » « 4? »*f B « 

( Agrigenelic* ) 3 tt ^ •>>' a R K B t 2>> h <D * 



JfGH ¥1-160480 (13) 

R * * ( 5' untranslated region ) flf L , 

•*Lt«R©HfcK:8l-*4«fl»l;ttf'J * v - 
-4>*S#SS'ffi*trtf4#A b it "C w» 4 . 

a - KIKtti DNA* Tttt # £ 4 RNA W © 

& . * ft tt « ft = - KfCffiot* V -< 7 ^ Kit 
« R S ft 4 - K « * T « 4 . Bt ttWitfa 
Stt^n h*^>"»4^>"^J(©TS/«fi 
W K 8 R * ft 4 =» - KK 95 * H-T 4 ft ft* * * 

a - h'««Ktt, mRNA(Cfc*« ft 4 # # V 
KKC««iiil^En«lt<. C © E « 
s' # HI K fH 4* ( i' unlrim I ated region ) t 
tftfftx -tL-Tli*©l«»«r*< *• 
ItfXaaBOmRNAItlMrt T fc * 3 ft TtmRNA 
© * © * V 7f=»iZimz.-ty?1-*'i2tr 
ILbfrXvih. mENAOiKII 7f = *fttt 

ft T ^ 4 . 

* 9 a - - f-t b-)S&1[-3i9tLXtf 

!> ( * 5 9 » ) x -tL-cm*©^flfC7^*« 
u * l ft # & » tojtn**a, 7 / a n 

-f4»tt#fiJffl5r«Bi 4 4 4 TO*44i»i 

i*t4A:r;T*6. tcnoffiii, 

# r?#0?l4i*S6»!J t Jl K A <i 7 i K 
^ ( Phytogen > ©*EB«lfliiJHW 1 22,2 0 0 

4 **>©«»*«#£ J T W « A 3&s -f ¥ 

- ©*ffl«*tflH*S 122.142 f ICE«iitt 

n 4 . * B * J* IB ■ « nz2O0f frltfNi 
1 2 2, 1 4 2 #tt*IH©filf**±iifi©a6aii44 

$6©mratP)i;B(cmM«ftrt. 74 i- y ^ © 

«IT HB «* 122,200 K 4 7 * »B *» 
KH«-f 4 ft © » ft 36 i>- K: 7 ^ * V IV 

1- ><■ - 1i A * - ft -f? ft ©#W Hi 8181 1 2 2,2 0 0 

•% *■ i » 122.142 # it 4 7 * * 
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Bt <D tdtk f ^ "V f i * tt B t S8 & * v '< 

4W«©*'/-<7'*- Ktl4t4ff»4»ttt 
S8tJA;»llc, *■ f tt SB 7 « « ft * » * 

4*»C«f tt<!ffSti. r» Mff 4 J 4 tt 

sst * * n 4> a < 4 % * *i $> & © 

l»t-<*t*J. ft®**?* 7ttt^®**« 
**l»i**4©K:+#**»a*©*»&%l5;* 
tt tt #1 « <* £ * >"<^«**»MB*>X 

&«fttis#s-f&. b t m & * * << i> »t ±n 

B t »*#y-^Koiigttt*«S9ittt 

K i H »«<teft;4r S A 4 ^ . * 

Xff/iiAll*i*ft;iBait»L-Ctttict 

4. 

±Eat£** A 7 f «*{*© 
a * =r ( propagule )JrIff«ft ( progeny ) K 

% m-t z. 

± B lfif«^/l»ft«)i<i*li|[fiS 
rC<rtttjte<*«K**«-e»4i^ tt£ ft ft T 

t l < tt ttityot *ftz 

* k mm, jB«, #t, «f, 8, 

ft » > E U , * # ^ * 7ttt±E«e-f-*A 7 * 
»»*tf»fe»f>*i.a* $>***•©»©*««» 

*»W ©-tote© § »tt, iE«g?«A7 

A 7 ^fll*i*©Sk'fttt-?riT.fe©9IW 



HG8¥ 1-160480 (14) 

©<fc«ttd«lf< L < tt 3 £ ■ X K ft 'h 

A 7 <K^#»#SE 

tf**a©»»WrC»LTfr*tt<r*a4-»*-4 

©3t»K*©«©«fefH4^ffS-t4. 

*»w©t^f>©vxr/-to*i©§e5ttx y 

T©»M4B«*€>B»**m*.t 9 K , B I tt 
f Jfet « x + / f B t « jfciJtfi^- ) SrJltt-t 4 

**flttK-|f, Bt Bl;x'^logJ 

? fr ttte > a ft jc jf 

Srt«An^*e^#A7i»«*iaBrCB8-t*. 

st«**A 7 ^«»«ia^e.wafe3ix{#, * 

«tt> «^.tfW»«»©«tt*««*L, rt* 
DNA©J6t M © » * 15 ft X j> 31 ft 4§ C * il i ® 

©<•%{* * tr . 

•t ft Sfc ft , Bt H.i^>/</lolA«|tt 

4»ISt«ftt4C4i)i*»»OlftT*4. 
*^^£«**±T»»%«4:«-C7^©iHB 
t««»t4JSili«(CffU<, -t © £85 
tt : 

»*«R*#£ft«»l©*K:, 

a) ^^£S««^l>aB»:VE«A»* 
.* * II 4X L ; 

b) 7^iDKtt4((m'M / »•»•( yttt 

( Asrobaterium ) -* 9 f — t&1t~t&1>A'* 

tffllU -tLTB»»B*#*«ft-*.6 
©*-+•#■ 4 ffllVK • B*t&Jt*#lcfil t> ; 
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d) mm ft* * ft* »£ if X Cf * 
©tt£*ifitTfcll! L ; 

e) Jt£®e& « ft ttm$& x * * * 
* m n -t a a © *c , jWjBA-iofBJ^rttt** 

f) »»»t?i8Lte<llO{/Dy ( *m ) i 
4 4. 

B t J* A ' >-**©«»»«**«»*:* 
-7-4**<fett©»**B9l-f4*;< ? it * * 

i a a*©*** * £. £ a, 



11158 ¥1-160480 (15) 

aFStJS^^iti*:, *»«©*©«!© B6/3 

±«e©^«!C«itU;ti«S^*-ICf-t©«6© 
DNASfjt® K » St *> iC/**fc5r«#-t 4 C 

*J6<8©tri0K!4*Jia*tts JS 

4*»<*:P3©**ieBl*i©*.>< ;B1 * **& 
^ , a6WK7#MISrt»CBtilS»i»i'^^*© 



* i B i »A*y'<f*-i1tttBt m M, * s 
<* t %<Dft>*%'CLlcWLtoK*-t t, f * ~ 9 % 

gg : 

K , » »M< fOT / ) *y * -f r * * 
*•■<•- = f 9 <s ■ v K % 7'^~«*1-*«©I? 

1) ** ■ MC 1 0 * 1, p CI B 1 0/5 5 S BT — 
ATCC 47529 

( f RB i 1987*2.8270) 

2) HB 1 0 1, pCIBi D/MSBT — 
. ATCC 6 7 5 3 0 

(»RB! 1 9 8 7 ^ 2 2 7 B ) 

5) f f * K Y p LV 1 1 1 ATCC 

* 0 2 $ S 



( « ft H : 1 9 8 7 * 5 1 4 B ) 

4 > ? 7 _ i/rbc-gY ATCC 

4 0 4 6 6 

(SftB:i988*8/j25B) 

5) 7 r - v> -i/rbc-gX ATCC 

4 0 4 8 7 

( SKB : f>88*a I n B ) 

*S9itt % + > ? Bt » *ae^-©it**cB8 

t4, *® 3 ft 4 7 # «feffl§ttt, *© * fctt 
* DNA#«* 3 ft, 31 $8 3 ft -t LtMiftft 

t>©«B*ft*-t4. 7^«»H©^<o*»© 
ISiUtt, » f tT ■> a. e .v* * a ( Goisy- 
pium hirsutism) , =r * '/ f J i 7 * ? 
A ( Gossypium arboreum ), I ^ » i" K* # 
a A' 7 s x ^ ( Gossypium barbadense ) 
*2tr. ±E©XWtt> W^OfcJ&fcltl'Ce.e. 
K*J6bft7t<,©-ce5, tUISgU 5i 
^HOttttK. zt , 'S \£ 9 J* t a- ^ # A 
#lffH<> tU^M^-t stripper ) 
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* -i ?t ft it & 9 * - ( picker ) f -f r © % © 
T t> -a T ft W> , * !• ')?'«- a » !• J" ( stripper 
cotton ) £ ^ » A — a # h *s (picker cot ton ) 
£««*©:££ #114 4. * H f«-3 » » 
^« <*(boU)tt*»tt^n©M©(W»CP 

H 4 . ^M»'<- = > H'ORItt, « » # 
tfS 4 ^ 4° ISf 4 . n-S-fttij? 

* * < m v o n x u v -t l r jc ii « m © * 

4 <^ £ TiR« it 4 . 

ii « 4 » 5/kT!>A t*«^40irt<24>0 
-tfStSiftWffi-C* 4X*KttJy.T© * © * S 
#3 ft & : 

Acala 1 S 1 S - 7 5, Acala SJ-2, Acala SJ-4 , 
Acala S J-S, Acala SJC-1, Acala SJC-22, 
Acala SJC-28, Acala S JC- J 0. Acala B-U44, 
Acala B-1810, Acala B-2724, Acala GC-S1Q, 
Coker 3 0 4, Coker 3 1 5, Coker 2 0 1, Coker 3 10, 
Coker 3 1 2, 
DP 4 1, DP 9 0. 

ft tf. 

«l#/'^*<!kllBt * «> © *S * * 

- K ^ i = - K ® « * # tr . * > ? jlfifO => 

- v ti. ft ifi \ ^«ojfi?)ctpUj»er»* 

<tts'*!ttt3'#««^«tt3?«S©i««^W© 

*»W^43*tr>:B>AT©a»5>»©<*iBrt: 



«BS¥ 1-180180 (16) 

DPL 5 0, DPL 2 0, DPL 12 0, DPL 7 7 5. 

Lankart i 1 1, Lankart 5 7, 

Paymaster 1 4 S, Paymaster HS 2 4, 

Stonevi 1 le 5 0 4, Stonevi 1 le 8 2 5, 

Funk 5 19-2, Punk FC 3 0 0 8, Funk FC 3024, 

Funk C 1 5 4 8R, Funk FC 2 0 0 5, Funk C 0947B, 

Funk FC 2 02 8, Funk FC 20 17. Funk C 1 3 7 9, 

McNa t r 2 3 5, Tomcot SP 2 1 -S, Si okra, Tx- 

CAB-CS. 

# t L^XKtt Acala SJ-2, Acala SJC-1, 
Acala QC S 1 0. Acala SJC-28, Acala S JC- 
3 0. Acala B- 1 4 4 4 £ rj Si okra Tt 4, 
Acala SJ-2, Acala QC 5 10, Acala B- 1 4 4 4, 
ii- IV Siokra LI". 



r it % a ft j 






7 JC * » *» 


6 


R« 


3 it* * f> <$> 4»Rtt88-r-4 




i 


i> «1 


•& 3 ft 4 18 IS © 




© «tt v ft# 


L 


T 


4 


*»© » a- r * 




it a 


j$§ ■ 38? 


K 


*• 


It & 


fl- fe L * * ft ; 




75:. fi ■ % © i: 


5 


4 




teffl»»©SiK ; 






* * *■ I 


r/ 


ffi © 4" 



rC»fttC«Attt#*-f4©tC + *4 ^ *fi 
TV., £ < ^ « L»4 *. t b t>V, B t It 

4«saE©***r?5»e©«»f k # « 

*»BrtrE56m;Sft4titt#K:izB»T*4,t: 
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tJ/n^-^-avic 5'*- i(;!'#aR8}i 

* * * te^ ss ® e ?s tr« t ^ b © !£ tt 

te « k a t * •> -f **©•*• ° * - ^-att>*ic 

tf-(#H*^( CaMV ) * # h ti CaMV 
tt * - y ( Hohn )f (1982* )8!H-120 

CaMVtt-M«DNAt*tr**«»4 «<&» 9 
<f a- * T * 4 . 4> 4 < i d J C O C« MV 7" a * 
-^-#«»»nt«IL, CaMV ©it « 

-^->ij;35S?»*-^-tt 1 * s 9i tc * 

* - T * * . 

i; a- ^ v * k ✓-*-*■ 

JC ^ i •* ( Zoller and Smith ), 
©«ffl Sr f t>. 

Si Lvvj'#«SR««4-#*3t«>K:, W»© 
SStSKtU^. WJJttf 3^ 4 CaMV1?S 
ite^s'^HKK^tt. *- >■*©*:«©« < 
B*-Jttf*«C*CEttSilfc CaMV ^ ^ ^ © 
7 J 4 2&© EcoRVWfflt 7 4 4 i & © Bg 1 fl 86 

o * - * - Jfc £>• K 5'lr X i' #««**©«« 

■i ft, ij/b-^-i, s - i;a*^7 i - 

jwiK+fJ-Oitf* 00 ?'*'*' a/b - » A 

#x-"S^5t©/J , >'5v»-j-7 f »=» b $r 3 — K -J" * 
-t*. «>©»STF-4:*tr. £ ft 6 © « % © « fif 
«$tt, CaM¥* &OS§fif *5:**tS 

«*li«*&»-liS*H»*C*l'» >> ( Morel i i ) 
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CaMV 1 9 S 7*a*-*-*..ttfs'#»R* 
* tt ± E * - <?©**© W » »M © « « ®K 

<)ttt*->'»©x;«t©n»CK:*-fe«j>'fj 

CaMV l>S7 , o*-^-Vitf»*ICio-C 

5'#»K«**fl-«-f47>Lie>jc> 3?a 

© S « * 3 tr CaMV * > a © W » ijr * # S « S 
£fra34M«*rtftt 0 

lfiffiicossiieTttiiPit i i<ii 

5 8 5 0tttj4i 4HindS®ffii©iSfi©^it-e* 
a«©^r£6(C X *> \ CaMV *!>0!!S7 = * 
W«W*iC*-l?4a* L < 4 * * ^ w * •? Y 

i ? tuoifieic : !> ftT t A 

a<L<4i^*^«'**-Ktil!*-f«^>< 

= 7f A ( Man i at it ) ». 1H2*]»Itf* 

T \) if a ( Agrobacterium ) f 9 X V © 
T-DNA««)C#«-J"4 4 © * *tf. 
/p/<^?i|!>Jk^?J<i KOH<9*Odtt, 

7 7 □ ^ ? !) * 4 » > 7 T f * V ■* (A. 

tumefaciens ) ©Ti / i K *■ I T 7 " '« 
^ ij £ A V ( A . rhi sogenes ) © 

Ri r 7 •* J K 4: * tr . * 5g £ fc *■ ^ t 4 

XV $' h t - v * x * - * 
fritf;';')y-7/*--<i3. K -f 4 it fi 
?j k -* & %©?«>*. c ft toe^KtiCiMv 

*-t47tft©±E©2ffetC»<R L 7t :5 ffi K X t? 

C -< '* f ( Bevran ) f »83 * $ 

7itfi?C = - K««tt, B t t - x. v K 

h * v >■ » * * x '< ^ jt © * e * * » » k m -t 
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-t ft * B t Oia*t,©i&#y/^I4Hl 
K , l/^ISOAjtttAICM L T « A ft T 
& 4 31 # •» Bt*-x v K (■ * 

S 8 tt , Will, + * x a >J s * x. y is x 
;*x;tS|{Bt var. kurstaki ) , v< ^ 
a- ;* ^ i) i y v*^ -< a- y ^- - * t| { Bt 
var. be r I iner ) , A- J* jk )Xi|fxyc 

x T l' •* * 8 ( Bt var. aie*t i ) v A- .* 

^ ) y * i y '/ ^ r * a- ae a (bi 

var. to 1 worth i ), a, x. x. \) 's *f sc. 's */ 

x / y r - 8C « { B t var. sot to ), I* *■ 

X ij y 4 x y -y x ■? y y a 'J -v^JEftKBt 
var. dendroi imus ), ^> f * ^ x >l y^iy 
y .x x * 7" ! i * - SC a ( B t var. tenebr i- 
oni » ) N f- a- ^ 1 y i y -y ^ f yj/ 
i * t* ( B t var. iandiego ) * 1 a- J* 

x. i) y If x. y i/ X 7-fy7-f«a(Bt var. 
aixawai ) * » tr . » * UllttBlM^^ 
*3E*v tU*(CBt^*^* + Xo1HD1T*4. 

DNAE«0*3»«»0*«; <iW0K,fft 
L < tt* 4 < 4% 8 0*, -tLtttffi L < tt 
4>4 < i t » o * ii«|S!t*i«&K, £ % 
DNAE«tt*-<ODNAe«K:*KttrC«|BIT 

t*lt4»#, 200«44Mi/*f Ktt, 
fm»4«RtftSt4ft*03 - K ffi « © 
DNA C 9\ KtKtSHttiiJltJfti. 
t © Jt 9 ft: # fg $ tt, BS*-S ft * LTWtflf 

/»OK«i = - Kt44!i»H'> 9 S fi ^ 

* Str 7 *©»8g*-ltf**<**S*-f4. X 

* w * ^ KE«f «4*»ttK:at4SI««)E 
«©4> 4 < t t> »#K**8SrC«ffl-C* 4 fc © 

*»w© ♦ > ? it e^T-K x * * a * n * # 'j 

-< * *• K tt , -t ft *» 4> 4 < £ t^<3i'OB- 
4 ttKfcS* * ** 4 > <b, -*SrC v jSJROBt 
J* A ' y^JtO*t4*4 < M^<5*0 
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U^>. * ft , =» - K**tt x Bt rtrtSPfc-f 4 
E«ill*t4<iU>Llfi3 - ^'OIlO^ 

K = - K LT % ftlft*, L»* 
^ y ? KOftH SUSfcttHtWlCiStti: Ltt 
tit -t © £ 94= - r*eHttj*1»l??&©=»- 
K ««©**( v,ri an t)T*65. ^«SODNA 
K«© r*« J tt, H-I«t*t3?«OE« 
©SEM $ ftftftJT & 4 „ **tt««*##T* 
9fiS<, * ft •£ « DNAKflf tlaTK, 
*LT**B<)rt«;3-t43£*S©K«rt«HTa 

r**f» 4 J ttSHtt©«tt 4 

# y!^i|ltlit4*0 DNABf W K + «■ « <tt 
L,.ft x * u * ?r K E f!l 1 1 1 4 DNA W ; < ft 
tta<H©#ttSr*-ttt©#V-<-/^ K|Cf#a 
«U7i / |E«itt4«!)-t7't r* © v» 

*S*«#«t*t4T»i 5. 

«<t4*'iMrf- KttBt|CJtJ>«£Sft4»A 
i -xx n*'/y//«71ici51 L < tt m 

» »c SI * •* 4 . Bt tt « i s a o o o t n L 
i 4 a o o o © M rttti 7 " (• + yyT*4t 

7- =- - » ht*t4»i^y-V)(ttxt4. 

£ © T - » = * r*7'a?r-*<ft.ttTA'j!i 

v K Jt ;hsu 8 a o o o % »i l < tttt ? ao o o v 
I j> «f * U < tt 6 a o o o tV> 5in*LTT 

*«t4. *S««:«47'd (• * * © -t © I 
5 4«Jt i fttt-tft © Jt j>/h3<*»#*=»- 

Kt4*> ? * e^f- -tow* i fttt-t©« 

«-*^BT*©jR4*3»ttt*-t4*{)ttfl|ja5 
n 4 . r o h + v x , va y * >s -s <z> Wl&'Gl 

fr + n*. tt * 'J -<•/*• Kfrlff^ y^^XKM 
-6- 3 it m 4 . 
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8 4/0 1 S 5 4 "9 *■ I « «&HSf 

4 = - KtiO f * K © » * L^fintts 
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10 20 30 40 50 60 

GTTAACACCC TGGGTCAAAA ATTGATATTT AGTAAAATTA GCTGCACTTT GTGCATTTTT 

70 80 90 100 110 120 

TCATAAGATG AGTCATATGT TTTAAATTGT AGTAATGAAA AACAGTATTA TATCATAATG 

130 140 150 160 170 180 

AATTGGTATC TTAATAAAAG AGATGGAGGT AACTTATGGA TAACAATCCG AACATCAATG 

190 200 210 220 230 240 

AATGCATTCC TTATAATTGT TTAAGTAACC CTGAAGTAGA AGTATTAGGT GGAGAAAGAA 

250 260 270 280 290 300 

TAGAAACTGG TTACACCCCA ATCGATATTT CCTTGTCGCT AACGCAATTT CTTTTGAGTG 

310 320 330 340 350 360 

AATTTGTTCC CGGTGCTGGA TTTGTGTTAG GACTAGTTGA TATAATATGG GGAATTTTTG 

370 380 390 400 410 420 

GTCCCTCTCA ATGGGACGCA TTTCTTGTAC AAATTGAACA GTTAATTAAC CAAAGAATAG 

430 440 450 460 470 480 

AAGAATTCGC TAGGAACCAA GCCATTTCTA GATTAGAAGG ACTAAGCAAT CTTTATCAAA 

490 500 510 520 530 540 

TTTACGCAGA ATCTTTTAGA GAGTGGGAAG CAGATCCTAC TAATCCAGCA TTAAGAGAAG 

550 560 570 580 590 600 

AGATGCGTAT TCAATTCAAT GACAXGAACA GTGCCCTTAC AACCGCTATT CCTCTTTTTG 

610 620 630 640 650 660 

CAGTTCAAAA TTATCAAGTT CCTCTTTTAT CAGTATATGT TCAAGCTGCA AATTTACATT 

670 680 690 700 710 720 

TATCAGTTTT GAGAGATGTT TCAGTGTTTG GACAAAGGTG GGGATTTGAT GCCGCGACTA 

730 740 750 760 7 70 780 

TCAATAGTCG TTATAATGAT TXAACTAGGC TTATTGGCAA CTATACAGAT CATGCTGTAC 

790 800 810 820 830 840 

GCTGGTACAA TACGGGATTA GAGCGTGTAT GGGGACCGGA TTCTAGAGAT TGGATAAGAT 

850 860 870 880 890 900 

ATAATCAATT TAGAAGAGAA TTAACACTAA CTGTATTAGA TATCGTTTCT CTATTTCCGA 

910 920 930 940 950 960 

ACTATGATAG TAGAACGTAT CCAATTCGAA CAGTTTCCCA ATTAACAAGA GAAATTTATA 

970 980 990 1000 1010 1020 

CAAACCCAGT ATTAGAAAAT TTTGATGGTA GTTTTCGAGG CTCGGCTCAG GGCATAGAAG 

1030 1040 1050 1060 1070 1080 

GAAGTATTAG GAGTCCACAT TTGATGGATA TACTTAACAG IATAACCATC TATACGGATG 
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1090 1100 1110 1120 1130 1160 

CTCATAGAGG AGAATATTAT TGGTCAGGGC ATCAAATAAT GGCTTCTCCT GTAGGGTTTT 

1150 1160 1170 1180- 1190 1200 

CGGGGCCAGA ATTCACTTTT CCGCTATATG GAACTATGGG AAATGCAGCT CCACAACAAC 

1210 1220 1230 1240 1250 1260 

GTATTGTTGC TCAACTAGGT CAGGGCGTGT ATAGAACATT ATCGTCCACT TTATATAGAA 

1270 1280 1290 1300 1310 1320 

GACCTTTTAA TATAGGGATA AATAATCAAC AACTATCTGT TCTTGACGGG ACAGAATTTG 

1330 1340 1350 1360 1370 1380 

CTTATGGAAC CTCCTCAAAT TTGCCATCCG CTGTATACAG AAAAAGCGGA ACGGTAGATT 

1390 1400 1410 1420 1430 1440 

CGCTGGATGA AATACCGCCA CAGAATAACA ACGTGCCACC TAGGCAAGGA TTTAGTCATC 

1450 1460 1470 1480 1490 1500 

GATTAAGCCA TGTTTCAATG TTTCGTTCAG GCTTTAGTAA TAGTAGTGTA AGTATAATAA 

1510 1520 1530 1540 1550 1560 

GAGCTCCTAT GTTCTCTTGG ATACATCGTA GTGCTGAATT TAATAATATA ATTCCTTCAT 

1570 1580 1590 1600 1610 1620 

CACAAATTAC ACAAATACCT TTAACAAAAT CTACTAATCT TGGCTCTGGA ACTTCTGTCG 

1630 1640 1650 1660 1670 1680 

TTAAAGGACC AGGATTTACA GGAGGAGATA TTCTTCGAAG AACTTCACCT GGCCAGATTT 

1690 1700 1710 1720 1730 1740 

CAACCTTAAG AGTAAATATT ACTGCACCAT TATCACAAAG ATATCGGGTA AGAATTCGCT 

1750 1760 1770 1780 1790 180C 

ACGCTTCTAC CACAAATTTA CAATTCCATA CATCAATTGA CGGAAGACCT ATTAATCAGG 

1810 1820 1830 1840 1850 1860 

GGAATTTTTC AGCAACTATG AGTAGTGGGA GTAATTTACA GTCCGGAAGC TTTAGGACTG 

1870 1880 1890 1900 1910 1920 

TAGGTTTTAC TACTCCGTTT AACTTTTCAA ATGGATCAAG TGTATTTACG TTAAGTGCTC 

1930 1940 1950 1960 1970 1980 

ATGTCTTCAA TTCAGGCAAT GAAGTTTATA TAGATCGAAT TCAATTTGTT CCGGCAGAAG 

1990 2000 2010 2020 2030 2040 

TAACCTTTGA GGCAGAATAT GATTTAGAAA GAGCACAAAA GGCGGTGAAT GAGCTGTTTA 

2050 2060 2070 _2080 2090 2100 

CTTCTTCCAA TCAAATCGGG TTAAAAACAG ATGTGACGGA TTATCATATT GATCAAGTAT 

2110 2120 2130 2140 2150 2160 

CCAATTTAGT TGAGTGTTTA TCTGATGAAT TTTGTCTGGA TGAAAAAAAA GAATTGTCCG 
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2170 2180 2190 2200 2210 2220 

AGAAAGTCAA ACATGCGAAG CGACTTAGTG ATGAGCGGAA TTTACTTCAA GATCCAAACT 

2230 2240 2250 2260 2270 2280 

TTAGAGGGAT CAATAGACAA CTAGACCGTG GCTGGAGAGG AAGTACGGAT ATTACCATCC 

2290 2300 2310 2320 2330 2340 

AAGGAGGCCA TGACGTATTC AAAGAGAATT ACGTTACGCT ATTGGGTACC TTTGATGAGT 

2350 2360 2370 2380 2390 2400 

GCTATCCAAC GTATTTATAT CAAAAAATAG ATGAGTCGAA ATTAAAAGCC TATACCCGTT 

2410 2420 2430 2440 2450 2460 

ACCAATTAAG AGGCTATATC GAAGATAGTC AAGACTTAGA AATCTATTTA ATTCGCTACA 

2470 2480 2490 2500 2510 2520 

ATGCCAAACA CGAAACAGTA AATGTGCCAG GTACGGGTTC CTTATGGCCG CTTTCAGCCC 

2530 2540 2550 2560 2570 2580 

CAAGTCCAAT CGGAAAATGT GCCCATCATT CCCATCATTT CTCCTTGGAC ATTGATGTTG 

2 590 2600 2610 2620 2630 2640 

GATGTACAGA CTTAAATGAG GACTTAGGTG TATGGGTCAT ATTCAAGATT AAGACGCAAG 

2650 2660 2670 2680 2690 2 700 

ATGGCCATGC AAGACTAGGA AATCTAGAAT TTCTCGAAGA GAAACCATTA GTAGGAGAAQ 

2710 2720 2730 2740 2750 2760 

CACTAGCTCG TGTGAAAAGA GCGGAGAAAA AATGGAGAGA CAAACGTGAA AAATTGGAAT 

2770 2 780 2790 2800 2810 2820 

GGGAAACAAA TATTGTTTAT AAAGAGGCAA AAGAATCTGT AGATGCTTTA TTTGTAAACT 

2830 2840 2850 2860 2870 2880 

CTCAATATGA TAGATTACAA GCGGATACCA ACATCGCGAT GATTCATGCG GCAGATAAAC 

2890 2900 2910 2920 2930 2940 

GCGTTCATAG CATTCGAGAA GCTTATCTGC CTGAGCTGTC TGTGATTCCG GGTGTCAATG 

2950 2960 2970 2980 2990 3000 

CGGCTATTTT TGAAGAATTA GAAGGGCGTA TTTTCACTGC ATTCTCCCTA TATGATGCGA 

3010 3020 3030 3040 3050 3060 

GAAATGTCAT TAAAAATGGT GATTTTAATA ATGGCTTATC CTGCTGGAAC GTGAAAGGGC 

3070 3080 3090 3100 3110 3120 

ATGTAGATGT AGAAGAACAA AACAACCACC GTTCGGTCCT TGTTGTTCCG GAATGGGAAG 

3130 3140 3150 3160 3170 3180 

CAGAAGTGTC ACAAGAAGTT CGTGTCTGIC CGGGTCGJGG CTATATCCTT CGTGTCACAG 

3190 3200 3210 3220 3230 3240 

CGTACAAGGA GGGATATGGA GAAGGTTGCG TAACCATTCA TGAGATCGAG AACAATACAG 

3250 3260 3270 3280 3290 3300 

ACGAACTGAA GTTTAGCAAC TGTGTAGAAG AGGAAGTATA TCCAAACAAC ACGGTAACGT 
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3310 3320 3330 3340 3350 3360 

GTAATGATTA TACTGCGACT CAAGAAGAAT ATGAGGGTAC GTACACTTCT CGTAATCGAG 

3370 3380 3390 3400 3410 3420 

GATATGACGG AGCCTATGAA AGCAATTCTT CTGTACCAGC TGATTATGCA TCAGCCTATG 

3430 3440 3450 3460 3470 3480 

AAGAAAAAGC ATATACAGAT GGACGAAGAG ACAATCCTTG TGAATCTAAC AGAGGATATG 

3490 3500 3510 3520 3530 3540 

GGGATTACAC ACCACTACCA GCTGGCTATG TGACAAAAGA ATTAGAGTAC TTCCCAGAAA 

3550 3560 3570 3580 3590 3600 

CCGATAAGGT ATGGATTGAG ATCGGAGAAA CGGAAGGAAC ATTCATCGTG GACAGCGTGG 

3610 3620 3630 3640 3650 3660 

AATTACTTCT TATGGAGGAA TAATATATGC TTTATAATGT AAGGTGTGCA AATAAAGAAT 

3670 3680 3690 3700 3710 3720 

GATTACTGAC TTGTATTGAC AGATAAATAA GGAAATTTTT ATATGAATAA AAAACGGGCA 

3730 3740 3750 3760 3770 3780 

TCACTCTTAA AAGAATGATG TCCGTTTTTT GTATGATTTA ACGAGTGATA TTTAAATGTT 

3790 3800 3810 3820 3830 3840 

TTTTTTGCGA AGGCTTTACT TAACGGGGTA CCGCCACATG CCCATCAACT TAAGAATTTG 

3850 3860 3870 3880 3890 3900 

CACTACCCCC AAGTGTCAAA AAACGTTATT CTTTCTAAAA AGCTAGCTAG AAAGGATGAC 

3910 3920 39 30 3940 3950 3960 

ATTTTTTATG AATCTTTCAA TTCAAGATGA ATTACAACTA TTTTCTGAAG AGCTGTATCG 

3970 3980 3990 4000 4010 4020 

TCATTTAACC CCTTCTCTTT TGGAAGAACT CGCTAAAGAA TTAGGTTTTG TAAAAAGAAA 

4030 4040 4050 4060 4070 4080 

ACGAAAGTTT TCAGGAAATG AATTAGCTAC CATATGTATC TGGGGCAGTC AACGTACAGC 

4090 4100 4110 4120 4130 4140 

GAGTGATTCT CTCGTTCGAC TATGCAGTCA ATTACACGCC GCCACAGCAC TCTTATGAGT 

4150 4160 4170 4180 4190 4200 

CCAGAAGGAC TCAATAAACG CTTTGATAAA AAAGCGGTTG AATTTTTGAA ATATATTTTT 

4210 4220 4230 4240 4250 4260 

TCTGCATTAT GGAAAAGTAA ACTTTGTAAA ACATCAGCCA TTTCAAGTGC AGCACTCACG 

4270 4280 4290 4300 4310 4320 

TATTTTCAAC GAATCCGTAT TTTAGATGCG ACCATTTTCC AAGTACCGAA ACATTTAGCA 

4330 4340 4350 4360 

CATGTATATC CTGGGTCAGG TGGTTGTGCA CAAACTGCAG 



-557- 



5£(H© 1 s 6 4nLs«f j tt <o x ? v * t- y 
itrissin*' - K«*tt, a (i) rife 



Hffl ¥1-160480 (24) 



-558- 



1!fJ3 ¥1-160480 (25) 



Met Asp Asn Asn Pro A»n He 
He Pro Tyr Asn Cys Leu Ser 
Val Glu Val Leu Gly Gly Glu 
Thr Gly Tyr Thr Pro He Asp 
Ser Leu Thr Gin Phe Leu Leu 
Val Pro Gly Ala Gly Phe Val 
Val Asp He He Trp Gly He 
Ser Gin Trp Asp Ala Phe Leu 
Glu Gin Leu He Asn Gin Arg 
Phe Ala Arg Asn Gin Ala He 
Glu Gly Leu Ser Asn Leu Tyr 
Ala Glu Ser Phe Arg Glu Trp 
Pro Thr Asn Pro Ala Leu Arg 
Arg He Gin Phe Asn A9p Met 
Leu Thr Thr Ala He Pro Leu 
Gin Asn Tyr Gin Val Pro Leu 
Tyr Val Gin Ala Ala Asn Leu 
Val Leu Arg Asp Val Ser Val 
Arg Trp Gly Phe Asp Ala Ala 
Ser Arg Tyr Asn Asp Leu Thr 
Gly Asn Tyr Thr Asp His Ala 
Tyr Asn Thr Gly Leu Glu Arg 
Pro Asp Ser Arg Asp Trp He 
Gin Phe Arg Arg Glu Leu Thr 
Leu Asp He Val Ser Leu Phe 
Asp Ser Arg Thr Tyr Pro He 
Ser Gin Leu Thr Arg Glu He 
Pro Val Leu Glu Asn Phe Asp 
Arg Gly Ser Ala Gin Gly He 
lie Arg Ser Pro His Leu Met 
Asn Ser He Thr He Tyr Thr 
Arg Gly Glu Tyr Tyr Trp Ser 
He Met Ala Ser Pro Val Gly 
Pro Glu Phe Thr Phe Pro Leu 
Met Gly Asn Ala Ala Pro Gin 
Val Ala Gin Leu Gly Gin Gly 
Thr Leu Ser Ser Thr Leu Tyr 
Phe Asn He Gly He Asn Asn 
Ser Val Leu Asp Gly Thr Glu 
Gly Thr Ser Ser Asn Leu Pro 
Tyr Arg Lys Ser Gly Thr Val 
Asp Glu He Pro Pro Gin Asn 
Pro Pro Arg Gin Gly Phe Ser 
Ser His Val Ser Met Phe Arg 
Ser Asn Ser Ser Val Ser He 
Pro Met Phe Ser Trp He His 
Glu Phe Asn Asn He He Pro 

He Thr Gin lit Pro Leu Thr 
Asn Leu Gly Ser Gly Thr Ser 



Asn Glu Cys 


l u 


Asn Pro Glu 


IV 


Arg He Glu 




lie Ser Leu 


4U 


Ser Glu Phe 


50 


Leu Gly Leu 


60 


Phe Gly Pro 


70 


Val Gin He 


80 


He Clu Glu 


90 


Ser Arg Leu 


100 


Gin He Tyr 


110 


Glu Ala Asp 


120 


Glu Glu Met 


130 


Asn Ser Ala 


140 


Phe Ala Val 


150 


Leu Ser Val 


160 


His Leu Ser 


170 


Phe Gly Gin 


180 


Thr He Asn 


190 


Arg Leu He 


200 


Val Arg Trp 


210 


Val Trp Gly 


220 


Arg Tyr Asn 


230 


Leu Thr Val 


240 


Pro Asn Tyr 


250 


Arg Thr Val 


260 


Tyr Thr Asn 


270 


Gly Ser Phe 


280 


Glu Gly Ser 


290 


Asp He Leu 


300 


Asp Ala His 


310 


Gly His Gin 


320 


Phe Ser Gly 


330 


Tyr Gly Thr 


340 


Gin Arg He 


350 


Val Tyr Arg 


J6U 


Arg Arg Pro 


370 


Gin Gin Leu 


380 


Phe Ala Tyr 




Ser Ala Val 


Ann 


Asp Ser Leu 


410 


Asn Asn Val 


420 


His Arg Leu 


430 


Ser Gly Phe 


440 


He Arg Ala 


450 


Arg Ser Ala 


460 


Ser Ser Gin 


470 


Lys Ser Thr 


480 


Val Val Lys 


490 
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Gly Pro Gly Phe Thr Gly Gly 
Arg Arg Thr Ser Pro Gly Gin 
Leu Arg Val Asn lie Thr Ala 
Gin Arg Tyr Arg Val Arg lie 
Ser Thr Thr Asn Leu Gin Phe 
lie Asp Gly Arg Pro lie Asn 
Phe Ser Ala Thr Met Ser Ser 
Leu Gin Ser Gly Ser Phe Arg 
Phe Thr Thr Pro Phe Asn Phe 
Ser Ser Val Phe Thr Leu Ser 
Phe Asn Ser Gly Asn Glu Val 
Arg lie Glu Phe Val Pro Ala 
Phe Glu Ala Glu Tyr Asp Leu 
Gin Lys Ala Val Asn Glu Leu 
Ser Asn Gin He Gly Leu Lys 
Thr Asp Tyr His He Asp Gin 
Leu Val Glu Cys Leu Ser Asp 
Leu Asp Glu Lys Lys Glu Leu 
Val Lys His Ala Lys Arg Leu 
Arg Asn Leu Leu Gin Asp Pro 
Gly He Asn Arg Gin Leu Asp 
Arg Gly Ser Thr Asp lie Thr 
Gly Asp Asp Val Phe Lys Glu 
Thr Leu Leu Gly Thr Phe Asp 
Pro Thr Tyr Leu Tyr Gin Lys 
Ser Lys Leu Lys Ala Tyr Thr 
Leu Arg Gly Tyr He Glu Asp 
Leu Glu He Tyr Leu lie Arg 
Lys His Glu Thr Val Asn Val 
Gly Ser Leu Trp Pro Leu Ser 
Pro He Gly Lys Cys Ala His 
His Phe Ser Leu Asp He Asp 
Thr Asp Leu Asn Glu Asp Leu 
Val He Phe Lys He Lys Thr 
His Ala Arg Leu Gly Asn Leu 
Glu Glu Lys Pro Leu Val Gly 
Ala Arg Val Lys Arg Ala Glu 
Arg Asp Lys Arg- Glu Lys Leu 
Thr Asn He Val Tyr Lys Glu 
Ser Val Asp Ala Leu Phe Val 
Tyr Asp Arg Leu Gin Ala Asp 
Ala Met He His Ala Ala Asp 
His Ser He Arg Glu Ala Tyr 
Leu Ser Val He Pro Gly Val 
He Phe Glu Glu Leu Glu Gly 
Thr Ala Phe Ser Leu Tyr Asp 
Val He Lys Asn Gly Asp Phe 
Leu Ser Cys Trp Asn Val Lys 
Asp Val Glu Glu Gin Asn Asn 
Val Leu Val Val Pro Glu Trp 
Val Ser Gin Glu Val Arg Val 
Arg Gly Tyr He Leu Arg Val 
Lys Glu Gly Tyr Gly Glu Gly 
lie His Glu He Glu Asn Asn 
Leu Lys Phe Ser Asn Cys Val 
Val Tyr Pro Asn Asn Thr Val 



Asp He Leu 


500 


He Ser Thr 


510 


Pro Leu Ser 


520 


Arg Tyr Ala 


530 


His Thr Ser 


540 


Gin Gly Asn 


550 


Gly Ser Asn 


560 


Thr Val Gly 


570 


Ser Asn Gly 


580 


Ala His Val 


590 


Tyr He Asp 


600 


Glu Val Thr 


610 


Glu Arg Ala 


620 


Phe Thr Ser 


630 


Thr Asp Val 


640 


Val Ser Asn 


650 


Glu Phe Cys 


660 


Ser Glu Lys 


670 


Ser Asp Glu 


680 


Asn Phe Arg 


690 


Arg Gly Trp 


700 


He Gin Gly 


710 


Asn Tyr Val 


720 


Glu Cys Tyr 


730 


lie Asp Glu 


740 


Arg Tyr Gin 


750 


Ser Gin Asp 


760 


Tyr Asn Ala 


770 


Pro Gly Thr 


780 


Ala Pro Ser 


790 


His Ser His 


800 


Val Gly Cys 


810 


Gly Val Trp 


820 


Gin Asp Gly 


830 


Glu Phe Leu 


840 


Glu Ala Leu 


850 


Lys Lys Trp 


860 


Glu Trp Glu 


870 


Ala Lys Glu 


880 


Asn Ser Gin 


890 


Thr Asn He 


900 


Lys Arg Val 


910 


Leu Pro Glu 


920 


Asn Ala Ala 


930 


Arg lie Phe 


940 


Ala Arg Asn 


950 


Asn Asn Gly 


960 


Gly His Val 


970 


His Arg Ser 


980 


Glu Ala Glu 


990 


Cys Pro Gly 


1000 


Thr Ala Tyr 


1010 


Cys Val Thr 


1020 


Thr Asp Glu 


1030 


Glu Glu Glu 


1040 


Thr Cys Asn 


1050 
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If en ¥ 1-160480 (27) 



Asp Tyr Thr Ala Thr Gin Glu 
Gly Thr Tyr Thr Ser Arg Asn 
Asp Gly Ala Tyr Glu Ser Asn 
Pro Ala Asp Tyr Ala Ser Ala 
Lys Ala Tyr Thr Asp Gly Arg 
Pro Cys Glu Ser Asn Arg Gly 
Tyr Thr Pro Leu Pro Ala Gly 
Lys Glu Leu Clu Tyr Phe Pro 
Lys Val Trp lie Glu lie Gly 
Gly Thr Phe lie Val A«p Ser 
Leu Leu Met Glu Glu End 



Glu Tyr Glu 1060 

Arg Gly Tyr 1070 

Ser Ser Val 1080 

Tyr Glu Glu 1090 

Arg Asp Asn 1100 

Tyr Gly Asp 1110 

Tyr Val Thr 1120 

Glu Thr Asp 1130 

Glu Thr Glu 1 HO 

Val Glu Leu 1150 



1156 



S h K ■, lo(Oi«OBt « © « * tt IS ffl B©&£ 

E P - a 2 0 2,75?*fr:ff E P - H 2 1 4 8 1 8 

» # K tt . -J^^-tt, S£»»fiT©aS 
Kit) Jtfft « *T <> A<^. © Jt *> © * t> * 

t»i«)*> 51S^#«ffitii«#, ■* ft 

t4. iifi?©? # IB b * /t tt a fcrt^ © 

j» Att , aas©^toKffli«feftyt©tWC.--<^ 



Uv>. 

£*»©H < -3*©*1tt , * * *■ V V 7 ( Esche- 
richia )©<t© t O. « X. tf * Itt ■ ( E. coli ) 

7 / P '< ^ ? IJ » i » > 7 T 4'*i'.*'*fc 

8*5 S ft 4 % © * It tf. »Sl>JT#ffi|S)« 

<23HZ4f S-lC^PIIIt 4,<ift4J4 "9- tC E * 

tll^tBt ©»**>"<***='- K ■* & 
® fi © 38 »! tt . V * y 7 (. Wong ) *# ( 1 ? 8 ) 

*$&«© + / 5 Bt at&^tarja L-^ 
maiaittT/"'^* 1 ) ■> * -r * 4 . r 

tt . 4 (iKlfi^-ftfttfii ^ i * < < *»®« 
ftjtittS^SrWflHIIBWtCJfA-t-i^totC. -t 
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<D 7 9~ a '< 9 V >) 9 A*RK«^#iiV, 5 t 

£z "TT ^E* 4 

3E»8S©*A<o^©^Wt, » * n « •* x 
( Siccbaronycai )fll©%©&£-t>. 

tt. **W©«fis*SrJt*-ta Lt 
^{ Ktf»feBi*3;H»4. 

47 T -^*f>B*^n4-<^^-©n<-3* 

* SO. MUj>»c,Bi)|stL4^<^i. ©a»* 

MUnplifrlVMUniiUtt 

-tt. ^ gt 1 1 , i| t 7 » 1 tf i > t B y 
( Charon ) * i & tt . 

*b»ii«il4lrt< 2*C-<^ * -ttpBR 322 
(« V (Bolivar )• ,. U77^]; pUC 

» ■ 1H * » ^ , "<;a-,Oy, G « 1 8 . * 

-* ' '-rtr©i»e^©jfA<!ttt*-fi-tt. 

tf«**. D N A ( r^Tf^l , 
1 » 8 2*)*-X i>-*H«ilX. C t V * x(Hi B .«.) 

* . 1»78 *)©«ffiK x 5 fjfcft.4. 
S80«)IADNASt«fflLt, -< 9 9 - 

BilODN AEWt'!^ ^-OflJtO 

-=^^-©«a-fijt»K:ii*^4. 

* -tt«* 4«Rx v K x 9 - *K 
I !>#*K«*:»K:«'*rfSft4. v> < o *>©* 
S4MHiy ^» # "7-*ll7' J y >• * Si 5: 
Ktit-t 4tO, fSttf Sibj ! . Hpi I *> X # 
Eco R V , > X Vfe»«S:*«^4 t ©. «Jt 
tf Eeo R ! , Stc I *- X P BamH I * tf „ 

J""rS©DNAE"*ltt"S*. A^DNA#^. 
fc*. tffcfttt. { K , !• ) y ^ * •/ y j 



WRIf 1-160480(28) 

1 « *• X V pUC 1 » (+*5y^r -(Nirrto 
der ) ® , Mei^J : I T i 7* 9 a $ K 
C ** '* v ( Bavao ) ® , 198 J* ) t- *t>. ffl 
■ ft T » fis 41?* Ha-~:^#-pBR 

522. pUC 1 eififf pUC 1 ? T * 4 . 

«MrtT©»«ircia[U7t + > ? at e * & » & 

tiftftlt. ? " * - 9 -Rft % 5' # H R E ""J . 

3 - k e 4f x o" s'# hre??***!;*--;^ ^ 
-w*tf±e©' < ^ ^-^KiAu, «*34*s 

-r * *> 4 . *aT*47t»rctt. -< 9 9 - tt. 

r p * - # - , s' # a r « « . 3 - k « « 
3'#»R**tt*»B© * > ? are* * 

WJ58L. tWlt-<^^-OrtT150aa 9 i )■ 

*t-c%Airt. •* it . * > 7 ■< ^ 

^-fiK»l*K)»A«ilTUlfl. -< i> ^ - tt 
t ±ffi L < tt . -<^-i»tfIfii08»it 

tf. #* L^#«tt«:4 » « T * 4 . 

jttt7 T -t>©»*i Lt?at4. mm<o 
DNAK«tt-t-©*j>»fc«jji)m*n. tL-ra 
**•*-»-" 3 * * -©»»Kte-&3 n«4 
x 5rctt#rcx=.Ttt»j»«ft4. ©dna 
E7I <!: «J»* tote* 9 9 -©«•«*" 7" ? x h ^ 
»T*4»-8-(Ctt. tftbtt/jy 
- -* «"! * tt* T * DNA ij *-<Ki JUS ft 4. 
Si Li«DNAIE?l©-*aitttt3tjt©»«T 

*©*#«««»» V J»-*ttT4DNA'J ;» - 
*T*5TAV>. *©#©a*i«tt*«8'//f- 
*»MD N A « - * * *tr. 
tt*»ttJ!JfH©DNAE??*-XO'-<**-* 
W — © * * x v KJi # i/7--«ta'i"t4Ci 
i7#*fCfJESftK«ja5ri.4.-t©X 5 4 

* =»-tt*f5^*C**«4tt»»t*^4. 

«*«itt . ffigc d n ak«© 51? at *• X « 

RJftt"** ^-K<B?|fl54**# 7 ■* - y - 
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it tt V y * - t LTSfflO^SOiiiy K * 

^ ^ r - * k x »> eniiiitf^ 'j =*• * * v 

* 1- KEMiSKL., tltxvKS^r- 
■«TKS?l5:S*t4£4IC I of 4 ® si S ft 

» a c na a ■» - t -» of. i ? a 2**ik ) . 

B © Bt SX&fi? tt. ~T ? *> 9 T V 9 

tin 5««j»iBP9ici:»«A*n»4. t 

fl. t> © 7* ? .* i V tt . 7 ^ o "' / t ) ■> A |C X 
£®SS<«*t*i:flS*!»IJI©*'-' -trtice^KJfA 
S*t£«***tj-. * A 3 tllt&mti T-DNA 
(6»3nitDNA)il?H:<l4. C. ft t> © 7" y 

7 r y * y * <o Ti (■ 8 B9) K * I 

ffT/o/«#tV»* iJ •/*■"*.*© R i ( « 
B « ) / > ^ S KtStL. T-DNA Hff E?! 

* fr* . *oj«io*i < it i ott, r»a 

i K»Ci*»l«lfioy/A<v«)T-DNA|l 

[«-t*^f Hernaii teens > 9 , 

'♦80*3, S»«K«tftUtiA< ( '< 

-►V>XOf^h>, 1 9 8 5*), SifcjSi 
»<fc3ft-C4jS.< l f A y !l ^ * - ( Zambryiki ) 
» . i'83$], **tt#*T-DNAij|ff*K 
llt*t4AIT-DNA-!^ ^-K*t3l^-C^ 
ti*K[»^ / (W«n« ) * , M84*). 
T-DNA «Jr* ***tr<<* < -3*© a a 4 at* 
ft-<^^-tt, T > ( Aii ) » ( 1 » 8 S«)K£« 
JftTlflJ pGA4 3 4 , pGA 4 J 7 *• I J>' pGA 438 ; 
pMON 120(7 5 1/ - (Fraler ) 8 , 1 ? 8 3 * 

* RMirXCfpCIBlO [ o^^My( Rotk- 
stein ) 41 , I987*p#fis, 3 tSf;t4. T - 
DNAO titttt , T * o * t ? ij 9 £ 
© 7" u ^Ja h i)k«»o*tft*t8«i)« 
ffitiici »> itttfifoft 4 C * r 9 y 

( Cpl.n ) * , 1 » 8 3*#fS 3 . 
Bt*«*fcttBt «»**=» - K ? 

aettciitt, -=^-iiffi KttJbic, 

-J^ * - fc * 4^»BO#STT'! i> * - * 



«R!f 1-1G0180 (29) 

© Ti *■ X £>•' Si 7" ? * J Kfcti*<£<DttC4<, 
T-DNA«l*©fl.*T*4t#*. bfttl^iS 
4 *tr. 

*»i(i(tJK>^t, SSf«tt, T-DN 
A i # tf ? ? ^ Ki tt a S 4 7 M i K ± ft 
# SE L $ & . -t © X )4»8*ll*t7-5^ J 
Kfl, ~ * - 7" ? * i K £ Jf ft 4 « 

S*Kafeft4T-DNA«l*tt, ■ 

©t-dna <8*©»l«j}#iaK<fi:tt, JJr a ©DNA 
B?a©*»A©** ?ttt-tni(Bi(BjtCx i 

K?*3ftf#4. -t-©X54*KT- 
DNA« »t*«tf 75 ^ i K MC f* «<b 3 ft T u> 4 

itfcfti. 

gfftBKicifltSiaiOJft K j: !i , t-dna 
-< t #-*?5K*»f J *l4i.. * *ttiA«n 
i('<-fxfrifff Barton and Chl- 

lt»a K IH3| ;f *ty , » ? 8 5 <p 3 . 
T-DNA ii»«tT*5TA< 

*tr7*«%*Bll8©»#**.ttJ** V - * > ^ 
t B IttK-i-*DNAE*l7>«>4*. * © X 5 * 
M*T t b 1 Ittt * ? )--y;ttit-* 

- n . *»«©+/ ? a 

^-niCtttiStLtuTt, 

9 ifi?##A«<ii« * /ttt*©^-Tft*K 

-s * * -f3*C**nt 4 AtA. * it . IXTi 
4 i rttt * ^ m - ^y/t| 4-»--*-Jtec^- 
t/ktt-tnt,©88«-tt«tW»C)7TH© + y 9 itfi 

H . 8«T I 4< fttt* ^ V-^v^T*4-» 

-#-a-tnB»»> ? t * o -c A to . 

ff * L^**T*4^-*-tttt**«lttt 

«5J*nt3i>«85»sn»*H-ntf* & * n. 
<8®*tt£»»fr**r-i-4Jfcitjtf>TJtJ* L#» 
* L-C-fr©*Jg«< 1 T4ff-J v *»»i btiitmn* 

m-t *-< * * - & # & * ft % © *a is # $ « s ft 
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4 . ^0>A7x»3 — A* % it "» 4 f V , 

^ b t < '/ y , 0<I8 iftttglSi Lt-tO 
•ORStf K»ti»ttttt4tiSS?# 

- C * + ■*• 4 '/y>XC;G4iaM)t, 

> ( V«ltea ) * , tf )4%] ; -M ; »"l > 

v Btt , 7 t V T >■ i *• f i > ( fin dsn 
Blien )», 1 HS4? ) ;>tff; = Ji'i 

-f & 4 © * *tr. 

4/t»©fi«**«**©.x* ) - s y^t| i 

- - * - k Ltii L-C*«4»e-7-©«tt. 

»«^T*i. #i*.h, / - * 5 

/ r/r-<t = -Kftti»*. * » a b a 
Hfeft«:Jte^©*«Xe«i!.( S - * o «, _ « - 

KJ: !> * f* * ft ft Ti 7 ? * i v I 

fffv>y (Matske and Chilton ) , 1 f a 
tiot&K. •*©**, T-DNAtfT 1 ? * i 
K±K*4, + LTtftlSf*»ft*DHA 
±tt S 4 * T * 4 . 

»■* LV'T-DNA-i? i* - * tt . 9 * 

- # T * 5 » * LT«KpC[BtO( oa^M 

S3 ^ $8 ) o 

-jc« * * - JRrl^ce** DNA *KK £ 
4 A tt, * I - (Viae) «.K 

X J) E«3 ftT</» 4. T-DNA R-NCJtfi^ © 

> . i » 8 1* ) ; ( = •* -f » , 

1»8 3<£:U , J.7' l J.X + -», 1 9 8 Si? ) : 1 
7tttT-DNAK:flt«©*^-mfi*Jte«» ( ^ 
1»8 54*)t««-f4«P!«»*K: 

i I t* M ( t»BS*)Ki 9 E • 3 ft 4 X 



II EH ¥1-160480 (30) 

7 p a«-3-<fVKiJ*-S-D-j(r9*ri' 
K ) Srff^f"t"4ffl|RJ8itJfirJft±T7'l'~?^ > 
^ U. tLtliiftftTT, t © © = 

i^-ttttiliMKt. 

-*#x g .^t»*-f4»»K:»iiBi«n4tr*n 
*8fiicu + > ?ae : f-©ai»<tn'^©si 

Ati, 7 ? a '< t * I) <> * b 7 * HMimRft 

DNARi*-: * *-*T?Jt>ft»4. 
tt05Jl»f#fi&** ( eo- integrate system) 
( a V -f ( Coma «)*, : f a M 

♦ - ( Zambryski ) * . U u ip ] flXKf* 
I- f ("»5ts)Ki 6 G|«fti X 94^71 

» h - * y V -< 9 9 — X ( split-end vector 
iystem ) ( 7 ? V - « , D85if )Tt,tl 

— ^ . tt . ~ * * ( binary 

ayattra ) I f 7 ? * > t ( de Framond ) « , 
'♦•J* :*-*■■•( Hoekema ) * , i»8Sif ) 

* ftttT-DNAW-vOtg^OliSaafi-f «^ 

» KT <& & <D U & K X !) 7 f n '* ? ■? 9 » iR 
SIBilttfflKCHODNAtiftJtifiCfct 

*tr. r * « ** * r n » * tt . sk * *• x « * 

fCX !>»©DNA©i»A*«»t-ff < Jfttt J 

- X ( Holitera ) * ( 1 » 7 8AJ) K £ J> E « 3 
ftTV>4. 

IXIIt7/»">yi 9 ^ i: ©XEtr^tr. 
9 ( 1 » 7 4*)(C X J> EitSftt k 4 . 
S?HXL»i7;»'^f ) ■>*©**,*> 

4« r * j> »4 . ^<o*.©a«4 . t ^ 

b # f i) >> a 1- * t 7 r 's x. y x. % 7 9"" 
'*?■?>) ■> a •/ # * * it LX$ 7 P *> 9 *r 
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tt tt . JS**«l'ICItj | l 1 3ttW4*», i Alls 
<t2l»«Klff {n«£. tt «« a & 

K{R# LTKi. « A tt . ^<5*OiSJ)(| 
» tt » ft 1 0 ©2,4-v>*n<J7x./*V 

{. *■ 1 's V * tV * 9 * (T (Murathite and 
Skoof ) ,H4!* )it«!(i#*^OB- 
S ttfltiS I * a * * / ( GaiDborg)«.,i » * 8 tf. ) 

X V¥i± L»4 7 * < rf» y *£ 9 ±9) 
X4<*»®©ffi*ja«rtlT©*j|.<at£iSn» 

& . 

# * L < tt ft 7 BlOtOtti. KMttftlB 
-trL-c*lXtf i £ 2o B> 
ff< L < ttft 2 «»0«*©A^«M-tC«*. * 
H*B«ttt i £ 4 00b«, ff t L < tt 5 £ i oo«?, 
tLt*t»t L < tt ft i 0 O fl) K ft 4 . 
t © « f¥ > (,RI«n4««Sffitt. 

tf "C * 4 . 

unmmmn. «*.«»««-©«£ Lt?i* 

It I DAfjnsn, * i *»ttttK* « ** 

*tt»*»-ctt4^. ff< l < 

$»7/«»{*^fe©tt*ffl®ttgai©&iSt 
<0 Ifflftlt^nt «> A^. g X » ffi & 

*wi;*t5©«)M-K:«i(±ig*ii). at m 
mn+m&mointkmc** s © « 4 



??B3¥ 1-160480 (31) 

H 2 5 0i/ ^ o y ^ (De Loaf ) 7 9 j< a ff" T , 
■f* ^> & ft looaflojjtKSfrxCfft s a M © 

Xja » : HE & ft tt 7 I S a- .x 

S'isb, 7 *timam+b 7****1* 

+ * C £ T * 4. a IS 4 7 

©iA<o^©f9tt. <**a«sE, x rj=*« 

»»#E . *>©**< fcttE*. 

^©ttasfiafca-tf. (tM&s* 

»*Ett. WJtttffiJI^feoSSttHC £ * A*U* 
A*. E*tt, (ft L< ««»«» 7 4* U so H«, 
»< L<ttft 10 4^L2 1 B».*L-C*tff< L< tt 
ft 1 2 41* L 1 4 Bfltatt 

XtfKWtt. SitS4>t)A? L"C 

% a*. *<*•«*?* u < ttft 5 £ 2 1 b atom. 

X 5 ff * L < ttft 4 £ » a tUftt 

( ±e«HR ) . 

7 ft 2 04^L« 0 C . »* 

L<B2'J*v»LUt, I SfF* L < tt ft 

*> b * "> * *»*-t h t tVC t A*fe«9>4JS 

tt. ■ X 5 «fflft-C***<>fft Lia 

»t n £ * . **T*9f<.B«t*!>Ttlln. 

I 4 1 o©**tt . *«&, s KI8<, 

« tt . pH*i5£7. S©M.ff*L<tt«.S 

t i. S CM. * LT* * #* L < ttft i 7 KB 

He t" * • 

v * * t ^ <n s t t 4 , a is x cf 

* * ? y©n<o*©«tt. o-yj'friifA 

^ » / (H*2*)(MS) ii-Xtf****** 

(t9a8^)(B-5)KX >> KMS Hit i> O i & 
Jti. k ) <50t!II, f ix^f Cheng ) 
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l$ t i f a ot?-) K i JE*3*i7tMS -t x ti *. 

* * s © B - s t8«<0 3tAiti£, t? * Lv» 
**jattMsw««-r*&. «? * l ^ * * f >- 

tt , ^a*a.^OB-5 \Z * 5 

IT * o T fti". # 4 L.^K36®tt^*-££?^ 
O09^tfi^t£i L ^ H *2 ^ a-3— ^ 

t y . a r * * . antoafctttstfc-f-Jt*)* 

;s t iO &} 3 , •* LT BC»C v n«t**i-4* 
L v» , 

« * * © » BE tt s 4 ^ L « o */z , »H( 
ttfiso t «. 4 . 

A, !✓> < O j}« ® * - * y y % o - + 7 
j> i/ygES, n > a, 2,4,S - h H « 

«■ 7 » / * -xBi», 2,*-yfoB7 x ;+'s 
mot. ^ K - * - 5 - 8 B , ^ y K - * - 5 

£ * # . ff * L f> » at tt 1 «*/Z T * * . 

y - y *- ( Agar Noble ) ( f ^ 73 (Dilea )) 
i fctt » a s «7« = -^i4tti I * W » 

fl-4 MMttftfctt»-f *. »XIH 
ft * * • L *« * . S l!HORif|||llt#*S»'C 

4 . ««©««***»* Lifl. 

* it tit m » m * . m»&&i> » x*tv / * *. 

tttt*** LT * A^. a * . IK • * ft. tt ^ * 
HIIHXffi^i*i. *~*ttaft*k« 

Ltffiwilt, **<ii-«©**.*tt. 



« Bl ¥1-180480 (32) 



- Jl » . -f v K — * - 5 - t * tf > 


B, 4 


v Y 


— »> — 3— BP M » ^ICfp-^oo 


7 x J 




»• *• *tr. » * L^*-* •><>-« 


a ~ -f 












h * - 


* -y 


> © * *>»*«•«#**«©;»«£* 


*■ n -t 




L«li. * £ 4 A at tt a 1 4 n L i 


Q 


T * 


4. # ft # — + 


y»m 


T * 


4**. #* L^»*tt. » 2«¥/M 


T & 2> 


» 




f- * -f 


=. y 




* e> * 


h It 




©» a 


4 * 


OH^yfi, * -f * v , 4 - 




*• T 


7 - y . 2 - y-«yt-*7f = 


y J: 


a" ■« 


T * ^ * # t>. # * h * -f 


= y tt 


* 


*f yr*4, 






**f iit8«t4 ti#Tt 


4 If- -f 





ftffiUffi. * SS 4 » * tt a i 4 v> L i a 

T * & . (HCffM^syiiHityTt 

^St-t«*^^tK^T. 5 *• f\ ■* T © ft M 
OHK, B*It LT '/.«t»*t4tiK 

IIJtKVtCilllfflTti J> » 4 . y ■ * # 
»»<&*-!:. I* ^ ft © T 
© 1 * * fttt 2 ^fl©«K*S»*I«ft LK. 

**^tt«»TB#«fl»4<i. L * L ff * 
UU«ffiTe«n4. 7t«ttflUttf a 5 4 
lo U 1 5 0 * Em - * i~* ( »4 17 5 4 H L, 12525 

;* ) ©5*K * *•* 4 . 

lit : 8S)giWa»©My»#» 

**i««^)tj> 4 o * « T . L < U i 5«sy 
fetT-tLXX J> 0 •* L < tt StffetT©**^* 

» a <* ft & . 

IS(b|IC>tt4*/fl4«*tt. ttE«aSI» 



-566- 



f > * « 4 . **tt * -9- -f h 

* -f ■= > , Ti ^BiVXtf-tOffiOiizsi*^^. 
tf * * -f y*i«»t = a t » y L 
X A "> . 

*«* *■ tv * * i > tt i a (»j c ±e ) £ n 

DT iotAlfl, M S *«« * X B - S £ * 

KllltlSdl ( _fc E ) ifiCTtitftn, 
R 3R it © » IS tt a 1 4 irt L mo */.fc T * 4 . # 
KK**jX;'.||T*4*-frKtt*> 2 0?A # 

»•* L</>. 

tt . * , * * a 7 * S + VtfWl* llf * 9 

o ? a T * 4 . ^ * o ? j. * JfJ * L H . 

IS(b)lc>n-c*- + ->'>-o»*ttit:««<ft 

i«i**(c*v.tiitlfflJftii©ic-« 

K«« L T *• 5 . tLTI8lt)KfrUT|ffii 

*4««l©S8*tt**3»nLa«©w, ij 

MOM, coflMlitlliiajtinC^if j 
l ^ it *i if * , ««%if«p««Kflt»iix.-r« 
ft (a . 

* f,« ie m mm oi« in **^o§ut 

«. **ttl**»©#»ic*»t4a*©iR** 

as-aaatcaiii, 
4 * , </ttt*nt,tt»ft<b*-iWjt^ 

4/kl6ICH!fcJ8«J|3ft-C 4> fttn, 3 4 (n L ' E 

ffi » T * 4 . ai&||ttig&tt*4 L?» 1 4 B 

18(c) : »»< fl- tt 3 * * ffi BE ffl )S * 
ISfo)* t,©«E»B»©il**-frfl:tt, » 



»BB¥ 1-160480 (33) 

y T * 4 « # , SSE tt ao 1 4 (✓» L s , Of 
< tt ft a 5 T * 4 . I,4-J»;«»7»/ 

* y*m#xm<biK*>\*x *m$ fth * - + * 
yr*4»#. »*tt 0.014 L, i3^i . » 
4 L ( II 0154^ L <L2Si/t, tltitlfi 
t < tt *u a t m/i Til. 

ttK*s*©R*tt, aa*iiL*«**. 

2 14HLJ sc. »4U<tt2 24nL«J 
C v tLTItBUftti 5 L J i CO 
§S T » 4 L, < ttfj ■hit 4 . 

H T ^ » © >? & , ftAtfSSK X 5 K 2« 
ilLtt Alrt. I8(b)tt*«*7tttft7 5/. 
Em-» |-'(«<2ilS*#^)it, SfH L < tt 
Si 1 D u E nC* i~» ( = 4 1 7. 5 £ I3S*^) © 

M © * 9r r fj to *t W 4 . 

4 «*fc«»»C»2 *t 
4. -tOJSfttt. I8(e)©J&*3>«J*«Rft5jl!i»aE 
0*-t'/y*f,4iCi«n. I S (W K K « 
OiOiltft^tAn. * — + '✓xttia 
{a)K*.loT«fflT?il>t*C>ij>4#-*>'v-r«. 
Dili. *? ■* L<^*-+i'> , tt2,4,s - (■ y 

? o B 7 x / + i/fti>iC^ 2, n 07 

W + VS*«T*4. 

*-*•>' ^©aaEtt*83ft44»«©=r- + 
f>'ICB#l,TH4. IS (c) ©»**©*--♦ 

til 

•> > » at tt , *»*»*K:a#B!nf>ft4»ae 

I i) %-«K*^jj. . **tt4>4 <£*•*©« 
B©**(IT«.»). tLttt, * 4 » * K *• <✓> 

Witt. 2,4-^^o D 7 I /*->»BilI 

8 (c) ©«*«»»©*- + .xy-c*4»*, »*tt 
ftninLioo . Jfi L< tt i L 
« 0 */L . *Lt«tffi L(tt»2.5 4nl 

7. s »*/z r * 6 m 4 . 
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*- + fv©«K*-xtf»rati©*4H--& 
tftnt. I»(e)K:*-H£J§*. $1 « *■ X * 
*ttI«(b)tC B*© tOtn-Tta-tAlf. 

*k»i»*©ii*****:**x d * s < * d . 

X 0»*<«-*«ft*«K*aillC4*-iTI 
«(e|© 4. XJ>*S*. Hi*' 

< «• « 3 ft tr M «§ IS » <o ttl « tt SI8f* 

if © n k tf * k t> * t * 4 5 . & ft t> 

iK*MI)/h4K*»«t»tit4. X !> * 
* IN, AaMKttHH«nKili9Ci. 

4 n L 2 IBI, »H<ttS*v>U 0B« 
IS d : K»g 

x > 'h « t* , x >i*u*«flfttBas 
a»K©^«*»»-f***K:*SD^i. 

* «l SH X © »Ktt. *B3ftSff««ft* 

< /OiUftfitKU 2 4 «* L 2«0mM. »* L < 

t In L i i «M T t 4 , 

I «(d| © * * tt * - + ^i-ttHdi. # 
-4>-yvttK%ft©fiim©«HI©MHTl L ^ # . 

*© '> - ai«-ifK*lt#St4Ct*iff 

tcs a. 
*-*^#ISt4Hlf, *©««:« 
a o i 4 \n La i ^/z Ttotin, 

* - + -V v tt , IS|i|K»lnt«lit # - * 
»!<RT * * „ 

ISMIOVI 1 ) 1 , »0r*;fcttW*T 2 tin 
LJ scclSCtKiiiLtUiA. *« © 



ft OB ¥1-160480 (34) 

k % * < ©**R«*aa-*-.i>. t n«3 ©»» 

tt, #*©, --!•»©. *«*©, tLt« 
» L* *• »»©*««» R©*- 

»XtO#|t»dirttn4. 

tHit4i(>i>4«iT«ll«4. 1-3©* 
ft 4 ttttfct > tttttt. ft * * *■ X 

lKUtt»tt4«*ftt(l<.f>44. 

* *■ X * / J >26tfK-frft*>©««ttt. I 
8liHte«OtOiP5DT*»tfiv>. IS * W 
tti *iauiKfc«©«*il© toT* 9 tt 
JS.K.. KIROIKHfi i 4in L 1 • x tf 
t L < tt *> 2 4 n L « T * i . # * ft 

* ® 8 * S tt . ia(«©**K«»U3 l k**. 
£!RK©4!«*B*-4-&X )4**.»4 tt-fr* 
T * /> # 4 . ff * LmftittttTi / 8T64. 

MKI1, f9 * tf 5 4 V» U 1 5 * Em-« *"* («*24Z5 

K#*«*t?tttja)R«»K:a»-*-4-ir. 
KEtia(«0«»f K«fft4. 
»©»»»C*»t*»il*tt. E#**-f* X 9 
4*»©> - - (• * © . *■*©* L-C«» L 
*Kti»t4C.i#t*4T*4 5. Ett A 
IKICIliilALSlT, **S4l*L*«T 
£Hf4, " - K*R«r»C*- + l'y**»* 

**t4Ci, * *ttK*«f»4**K#-f C 

*«l*»S4»tt»«Jltf*'~? 4 K(G«lrl- 
t« ) t #• * = < Keiko ), * V 7 * * •=• T . y 

It 

%S«#««ft-r«s L , 7 s * ~ <> 
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sl*^*. tfi.tt#nic9kmK.*if&.-ti>* 

onf ftl-tti £ n 93£K$r L 4. 1 ® U) K §5 

«©**«**«« u»4. w«*©«atH2 q 

4 H L * 0 nU, 8H(ll! OtWtU iM, 
I H»H(ttJ 5 nMTta-tAH. 

T X* « 0 A 4 * x©#SE# SiMaTTti-! 

* T * 4 . 

**«ttff* L < tt»r * 4. ffU^Itt 

OKSfKRIti. «.t tf . f ■ II *» * * W 
T * 4 . i«tt a t4^L<Jt*> ff 4 
LdlsstnLtJlK. X J #4 L < tt 1 

*»H*«ttflrS»e X 9 It(e|0***K# 
Sti. *«{t**tt . »t L < tt »** ** 
L»4T i S &L it it tt. ~T i /«©»**?*> 4 . 
#4 Lut i ;iiikttt«>S#*(l/«'# i 

x t yttt * * -f ? * 4 . 

*«ax«o»Ktt. ««ifti#So(l;» 

lot, Mil EnT» 8 -> ( - 4 1 X 5 t t!5as*#x) 
OH. ff 4 L < tt 1 #EnT»«-' 

(-=835 <2«15 * * .* )©M©itS0»SE# 

KiSiftf til t, AfiftK tt i 4 n L 2 0 

i#ti. ««*ttE#**L4.**»4T* 

* 5 . 

l§ i : IB 

»**C«irt-C. 'hM******^©***© 
4*>©±»K»-f. SSftfcW*** * 1 *X 

*«*<*44tt«»<*©«»l44!l«tt<fc*a^. 
»JBtt - »* 

jKIREtt:*;****-.!!?* o--=v^©!t» 
L»4. Cdtt, BtI*«**LT* 
«tt»»±|K. *©*©*«*« t rttt*© 

, -tut r*»a«* j k lt m*. b in. x % 



ttGR ¥1-160480(35) 

*4«&. IKU 2 tin L 5 OmM. JBF * L < tt 
S 4 v% U 5 0 bM . X j> «? < L < tt i iinl, 
2 0nMT« $ tti. ft -fr * # * ■« -f ^ * * 

*ttactt * -« -f y*»ibT* sett 

ioii*m L sooa , «f * L < tt tooo 4 

L 280 0 . i )lffU(ll I5II8KU 

2 5 0 0 n/t X t> b. 

ft 4 L < tt . 91 3Ftt *1ift X K * -t-* f 4 *8 
*±T3S**t£«-f 4 * T«£ 4. *©#*© 

*» 1> ©E©««tt. &«K i BB***I t 
«ft * © X »t^ff|KRUi, 3341 
Ktt. *5 1 o 4 L ? 5 9H(tt! S 4 
m L s o L < tt» s s «f © 

«lit*ti * » © " (■ Mffl^fC 1 4 Ia L 

iooffl©ffit*tr. 
X 8(e) ©*»«, 2 Uft^Li »CKtt»« 

fti. fft l < tt . mstttft 2 sctti. 

*4*«ttI8(e)K*-lA-C*Htf*4. S 4 

A(«. *»©«* itamm§ i» « 4 

*«*«*4«#»c. *:msfm*-xv^"--v 

SttffST « 4 . 

frJH4#Slt3**SfKtt3lfJ!©IS*f: LtStt 
4 ;*» £ 9>t*«-f4?tJC>K:» ± E © 8t * © N 
©* $>»4»K. IB, «E. E. 4-«&**> 
iff«»*i»»rL»4. ««ttKK«nt * 
llilOHIC»HTt«Tt ! .tJlH, # ffl 
4#8©ia < -o * © «tt , m 4fe « 35 H tt , IE A 

HID. (b) * X CMc) © * » tt * 4. , IH^ 

«*.tfiit*«»tt**-t4iaet?ttt« 

***«£-*4t£*-Ct4fi**»ife«rflfo 
Titm. ■*"© X 54»tt©n<0*©«tt. 
W UK 's + is y y > IV v 4 ( Chateff »od 
Ray ) ( i 9 8 4*) tStfi . 

*ftiSfcfC*$6Wtti 4. *?f LT^47^i 
*<*.Bt«A*i'~*«©fl>St»tt*Jt«B<>IC 

t4*> ?»e**-ttr»»<.ft*-t4. 
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o« mm «« + > ? * * * . -t 

UtBtltA * y^#*ol!S*tt4*RftKt 
A. *%»J&*ft§ L®4. « 

Am t Lrii«83<i4HB«ets*iift 

Jk««ilBBT * ott, * jt£# LtiA4*«S 

»*tt«»ai!l^*j2r«lo^lfe. #1 *. tt * Hi 
< Jt tt ^ o ■» h ^ 9 f 4 -Ki i»|3fi#l. 

* >K ij -srt K©*»««*ST%9-C<>An. 

7 Bt frbotta* Ltl«!»o 

«S5-r*«L»4 ( r- = > (DeacoD ) , 

1 9 8 3*. J 5 - (miller ) «f . 1 9 8 i 



?IG3¥ 1-160480 (36) 

ft » B t 8 A ' ^''^fOiStttifltWIC^ 
44. Bt *»©fcA*tt*!m«)K 

4 . 

Jt.Bt «A«X* JfcttBtttA* > 

K* = - K-t4jtft^***-f4»ftiP*A5' 
K.** 4 C <k * <b 4 4ft 

4C4*.f>44»tt***-f**)tttl!5llft4 

>5tt * St* . ststc, BtT*yy 

© =» - KE«t*tit> 5>»fS-?*1r*-f4 
»*l©***»**'T 1 AB©tt<*ICJ»A4t£ 



K £ $K*»**«-*-3ft<*#;-*4. 

« nwn a * ft / ? & 

& * * £ V * ti. b * b tk C 4 H < L<"#« t * 

t*HJ. = -rag-fjifii^ftjt* 

*Str*»B©2>S:»C X i»«jt€ft!tS**0 
*©*©**««T * 4 . *tt©«ft 
tt8*«»*ftttfti*jR»;*.£,3;C.»4. 



«Tie***©Kit«*«W-r*»^ * * * 
— iKS?) 4 fflgtA DNA f£ 

*««(C*-^-C«V% bnili^. DNA i£©# 
© T * 4 © T . C ft & © #ft IC ffl to b ft 4 5S ffi 

©ffian4e*«-tftb#«Trc*-r#* ©#* 

K*tf4X9 4trL5ttK*J6*>ft4. £« 
LfttO fcMt^-C. t ft f>©*< 9 8 ofclfttfs 
©£-Ctt-r = 7*-* (. Maniatu J j0 ( 1 9 8 2 *) 

rc x 4«3t7t«Hi*}K:je*aft-c^4. 

A. M»iy KJ ? i/7-*fifc 

A ffl W K « . DNA * RJSfi ■& « F»J K ft 5 0 - 
5 0 0 »9/wt X. "v-fT* — er ^< !j — to 

^»--(xjr?i'K' < -f*?7'^ (New England 
B iolabt ) ttK X 9 ftft3ft48«tt<fKAft4., 
BI|iyKX#i/7--«2 - 5 # ffi £ DNA i *9 
K -cp § ffi m L . ^ LtSlSll#«ii SJfio^tt 
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6 . 4 !t 1 0*|l||llltii'i(t8'i / - 
a* S (O » tti *C £ 9 Rjg ft *§« € x -» y - ^ 
T DN A t 4 - tffl'S8C^ = 7t*f 
OtlOl 1 0 4—1 0 t J(K t fflttS fttl^i, 

B. 7 7 f ~ * HI ( fluih end ) ft « it -f £ ft 
JO « DNA 0*H5-<t08a 

5ft4«««*lt8J0T4. K IS T 
ffl»Si!>ft*'/)(^i/*fKf ¥ * * 7 * - 

5 0 fl- # 3 n, t ItKK 4 StKI 0 # 

«i«ilT4a»iy k * ? ^ r - -*? « A. tf 

EcoR I Jriff BamK | TOffiffclCX 5 « 4 « n 
iUltOltlDKIl, DNA .*'jy?--kf©*:»rfr 
* ft. tt * f / - ( K lenow ) ft4. 
3'-^a*M4«at4xy u T - -tf « 

tttltH, T* DNA M 'I > 1-<#f «Jfl4. 

D. DNA 3R % St. 'I •yi7-W\t ! x<r>¥sm 

DNA «-^OjRSt-N<n«f«*«»i y K * * f 
T- -i!Bttt(fiJ!«r4 C t L.^»-fr, ± 

idticfi««tit^4J; cnsftl 

-f DNA * 'J / 9 - -«T«iaL77 , y » * » * 

«at-r 4. toaffl-i&ai-io***, = » - 4 

y/? y K '< -t *?7"**«>i»«>n4***V 
a, ffc i) y * - DNA ft 1 0 0 n9 (C, - *. - 4 s 7 1 
•sV'<4*9-fxfrb<BT* DNA M-< 2"* 
fritflSOSitlCI !l8iS«ft4g|«if«) 
1mM ATP %ttT4 2 0 - S 0 «* »4*T8l0T 

4 . 1 str-H«l%. 5tT 
K)C««%*RK, « K 9 * * - R « "C ««f T 

bmvk^-y v * $ ^r-*ttaa4«f itic 
ft 1 o o »* ic#*? l» * 1 1 c « * y K * -9 f 

7 - < ft 5 0 - 2 0 0 IfiilJltJ. 



IfBR ¥1-160480 (37) 

IK O 41 115-121 gK!itjtlt^4. 

C. 7#»-»J'*SSlSi|J'ICf') , *4'b 

DNA 

*<r>* 1 so - 1 4S * re £ «<o x 5 »c* + ffl** 
fttl^4 !• 'j » - H18IStfe4. DNA 

wicy^Sf-xo-* ^ * «»* 
K ff ft -r * * . * 7ttt*»*»ica^-c«;8nt? 
ftft^fft*?) a s iftif -Hit?) 

SUfeEi SStftf 4. DNA *H8tft 1 ft tt * 
K««**-ii»tf)n8MK:i !ili)tltf4. (R «" t 
y *- * e>»«-r4**K«v «ffl€n*T^!' 

* - 'J ty )• v-( aOi'^T* { # * (Si gma 
chemical ) * % 4 ?> ft 4 , it & S* . I'H 

*ji s»rt«4 5 c leans rut'i/-* 

T S * * tti x * / - i «{tiS« *4„ 

a y*-«a*»K«U. tUt tSOI 5 K Br 
frt«8t4. t«L)t«frtI#ttt, *» 

v k * ^7-<-rolltitx 9 8 it « n it n 

Ma* *tt* ttT * 9 , 

Ifll^THiU ? 4«41»5r*t4'to«n 

E. DNAKK-tf'fe© S-*»<D*^7 x - h roBt* 
7" 7 x i Y 9 a — s. >■ / 1 S O (5 K . "» * * 

K fl # a 7 T # - t » » 1 tt . -< 

^xgt 1 5 itte«3ftt^4 ). a a a 
nix-/ kx # i/r-<t dna % m it u it $ , 

•< * -T 4 r ■*■ M . 4 S ? 4 7 + « V * to - 
•y H — - ^ S 4 a (, Boehringer -Mmnheitn ) j$» 

e.#t>n*ff-9->' ant ^«T*-* , i*^7 T # 

- * 1 *fc *»>-f- £ , DNA * S 7 C T 1 8? M 

tLtx' / - *-Ctt»«-*-4. 

F. DNA 
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„ 4 * ORFRK 100 n? u> JB»'(y^'5yK 
4 <-»7 , xjj.!,OT« ONA ') «-<ftl!» 

Ti 20-40/1/ nRei««it>ti«|«fti. 

««tt 15Cri-20B»«ft45. 7 9 , •> 
»*«**-r.& DNA «rt-tf*»*2ft.i>*«K * 
n «C T* DNA U j»-«Ott 2 - 
2B5*£fel*B:J:e<*:marc«<3*i..Z>. 
G. DNA0tt8ftSrt^<OPWIs& 
*» ■ KB1 o 1 < OKHKtom* nx\» 

4 . ^*7t^»OXlO*2S0-251g(te|| 
L»4 . t <0«*» » « 7J 

fl* 9t «s JUT 4 DNA * IR S L 4 H « X J8 1 E #1 
f 4C iilltt 4. A. o -c < 4* jt«*-r 
«DNAJbtC#«-f4*»»*jte^VXt;«£ 

»CAI^b>iiCi!t>li2n4. 

Wjlffj 1 : y 1 * i K pBRi22 ft (O » > 9 SB 

C»MV Sg? « 7o*-?-J,fCf/o 

■y y 3 - K£Wt««t5ftiOK, 7 t - s> -< 
^ * - mp 1 toB4(K+t,'/»--!«y 
(Y»ni*h-p«rron ) « % (i>«5*) ] t 18 it T 
4„ 

y H ». + y y a - K«K»:tFIIT4tt 
1511 X * w *- K tf> a - K £ 91 fc t> DNA W 
Jt * mp 1 » niCjf^ti. V t - «P 1 » 
r I ( ~ 1«« « A » * ) DNA % v m » x X K # 
*V7-<Sic I 4 Sm> I T ffi it L , -t U X « 

7. 2 kbp c * o a* » ; •* * * - 



UGH ¥1-160480 (38) 
*■ s . ^a«£*«*»a«-r*>4***g-r 

£C4ttiiHni:£tt4» f! £ tf v V i£ 8 

0 x *L.tA.^t< 4*Jtl5»T4DNA±K7 
xtTi/iJ xiC$3T4a<)gti*«ffl it 
* 4 * 7 * tf f 9 >-tt«K«»«*o»««: 
t ^ T » * « K T * 4 . 

H. 7 » x i KO7tl£><7}X*l«0.* ? 9 a. - v 
? 

KliXiCRKT, *»8o£« = 
- * s ^4 K( quick plasraid ) * 

ISiti»i)iin7Mi KO#ti*et^ 

n-=y/t4. 2aoM«^s£HT = 7 

= ^^a»<03tHt<r>* H6-i4« » IC ft -c 

Irt 4 . 

I. 7?^ S K»»AO*a«4»| 

jin m s a 4 . 

J. Mt! Tr-S'-fH-^O^-s/; 

it ft 1 0 Kbp <D Bt DNA 4 7 9 * i K 

PKU 2 5/4**4 ABJ^-HiA'UfW^'*- /f-f 

+ — n * i y . i » i •/ » ( J. Nuesch ) dfc > 

5> 4» 4 . 7" 5 .* S K PKU 2 S/*ICS«Ti r o 

y *-yy»fi : foj * w *- K « Wis acin it * 

Jfttloi. 7" ? * S K PKU 2 5/4 DNA * i x 
K 3i 9 - Hf Bpa | t S" I T flHfc L , -t U 
t 1583 bp » ( SCU)T«fc*n4*flK:* 
ntji K2-I50S **t' J * ±.£.<r> 

t 5KHIT4 t tOUJtttfi 155bp 

* - > - e«t : tf s ti<4iipo 7 ° h * 

■y y = - V ftnothi o * * tr ) . fcfttfW 
toon? U. T4 DNA V /f - ■« * IS flp 

L , i Lt ' 5 1C-C— 'Kilt4, SfiSLfefi 

*>*--*-«ao*»ajMtoit««L. *l, 

T T - u - 7- * ^ ^ -f 4 C * 7 f v ^ (Messing) 

ins*] ion u/bt iWfl4 t o» 7 T - 
& K CaMV lfi-m7 = *- # - *■ X it S 
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* VI » 3 - Ke««^<0^**trDNA»rrt-*» 
mp 1?/bt pSIC#A,ti. 7 T - np ' »/b t 
di r f DNA i BamH I "C ifl ffc L » DNA * 'J / * 

- *»tiJtT»« Ut ? 7 y » 3K » * a it 
L, -tO-Cxx K * * UT-*P*l I T*tf«J 

*»k: i » fltar 6. rjxi k pabd i a -« 

x 3 >7 .» * ( Pasrkow»ki ) H 1 ? S« ^ K ft 
■t 1a * „ 7 1 *. i Y PABD 1 DNA * P*t I £ 
Hind i -C « <fc -f & . CaMV »6-f V! 7 » * - * 
7Sbp <n afi-f VI a - KeA**tr 

-T * . mp 1 »/btca iBf-tfni^St L ^ 8> A 
7 T - i> m p 1 9/btca « s CaMV * « ^ W 7* 

a * - * - ae-fvia -(••«*«-•». 

r a h + -y V 3 - K « © ± * *> Bt DNA O IB 

1 5 S bp Iflffro^xya - Kfi«ft 

1 3««bp t-STtr. CaMV ro*-#-fifli^ 

Ctt«*lti»fiit4. ftCflU x > w * r K 

^ "J * a 7 t - K ATP . T« DNA V fi-M* t 0 s DNA 
rfU y * -«*>XW#*efln u Hfrut 1 St T-fc 

- * * 814* " *0 DNA * »« Uv 

f L-C4:lt JMiaiAiK^ y x 7 * ; y 
5*4, SRlJtrf-^tt, 5 2 P - *S* =r 

ij a- % 9 f * r Y-t»9mm.TiS.nnftioK 

* * 9 n y tut7 T -';t dna m 

Ii-/K»#i'7--t!»tflCt!)#|ft*. ft 
KLft7 T -^?n-/n^|C, C aMV ft g 

nfl o a i l< 4^e^*iE«K^*^^?ti« 

tf* * 4 . £0 7 T--^i rapl»/»tc a/de* if 

CaMV C*«lff«Ct««*)tr9 x t Ki 

* 4 . iWKT"? » { K PABD 1 DNA £ * V 
K X * l"7--tf BamH I £ Bg* 1 fcTfSffcU -t 
L "C CaMV 6 K J« * *tr a s kbp gf * % 



HOB ¥1-160480 (39) 
° ^ * f y = - K««lKjE«Kgi-ft-f4rtJ6K:^ 

& DNA % mp 1 »/b tea DNA 05 *• V 3* x * v »r 

(5') TTCGGATTGTTA*TCCATGGTTGGAGG 
TCTGA (S") * Mt 4 DNA *)rf»;i/*f K 
*v T/H K '<-(*'/*t AX DNA •>• v -fe 
y W K* - C Applied Biosyi terns DNA Synthesiser ) 

X ^ v*f Ktt, 7y-i?mpt»/btca DNA 

noeflK«Lt, caMv -r n * - * - <r> s* 

» C * - v (Hohn ) ^_ 1»82 *. K > \rj b % 9 
V * f- K S742 4 H L 5778 ] fc 7* a 

3 - Kenofgl 0 ( ±ea;(ntC4>rt4x*u 
!ftK1J*4HL172)Ti««Tft4. * ft; 
«»*!iO-«fi4J«ll/-7-Vi!;jt i 
x CZoller and Smith )( Ml J*) K£4jft 
T f» A . -*«7 T -f nH'/btti DNA « 

5»Ji 4 »d* 0#ffc"*'*X#ljA'ffc#lj3*X 

i SUtllllL. 5 0ttC»»u» tLt < 

#IT4. K 7" * * * K pud » ( t ■ f '/ 
..--to / i, 1tlS«) % BamH I "C ffiffc L » 
ttSkbp W * £ -tUT T* DNA •) >» - 

< 4: -C JS»T * . Bt DNA OXJftB! HBioms^tC 
« H*5 »<D St» 4«Uit » = - yfl i 5 C 7-» 
x,- KP702 t#ttnb ) *j#(,n, « J S tc 

R K 7 1 ? ^ «• K P 7 0 2 DNA txyfHl'r 
— M S*c | t Sma I i T Bl U tUXd* 
9 V> *> i2 kbp «ffr* ^^W»«kiiK £ 0 «•« 
Ti. T - 5 x i K PKU2 5/4 DNA * * v K X 9 
f T - * Aba B £ Sac I T Mffc L . tLt/a 

f. * y x a - Yftnn s'«ffi c «(l)TtS*>3n 

4 « 9? O S * W *■ ?■ K 150* 4H t S 7 7 5 ffi) 

* * tr 2-5 kbp ( JCl|lT«ti3ft4 x ; u 

*f K 1502 4 HLi775fi) 1r ^ ^ Cfll* tt 
« K » «T 4 „ tftbJ^O DNA *f M"t « # U 
T * DNA M-*i»ll„ -t L.t^R« HB 
101 *WIC«HC»T4. t«l,yt7-7xe K 

n p7o 2/b tr«4(»;iia$i). 
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43 (ft K: « 7 7 ~ 4? rap 1 9/btc»/de* da rf 
BNA «9 — fig t ? J ^ J K p7U2/t>t * » # 
CaMV T-n^-iS-fcXor^^g^^^^^a 

* t, Tfc 51 7* o h v =r - FSf5%"ftf7'7 
jtS K i S 4 t 4 . 7 T - j> mp 1 9/btca/de* 
BNA iiy K * 9 w t* — Hf S a c { 4 s ph [ Tffi 
ftLv L IT ifi 1.75kbp OlfrJ-IltCT o - 

* « Y P7 0 2/bt DNA * i v 

Sic I t Si* I TSft Li tLtft 2,Skbpo» 
frtftlt S. 7" J ^ 5 KPBR 3 2 2 DNA 

( >K 'J '* — ( Bo! tvar 1 9 7 7 4p ] £ Sa* t 

t Sph I itiftL. -tLT.t»*S4«.2 
kbpWf i a.»f &. 4t« JlODNA 
«•& L« t Lt T« DMA ') #-*fc*»L. -t U 

7"7* ! K, pBRS 2 2/b t 1 * (J. Bt tB & 9 y 
A 9 K a - KK«(Cil*L7t CaMV * g iF- VI 7" 
O- CaMV 

J52«0#S« EcoR Itttt ag* B8S«trc« 

flf»5*ajSSa«»>„ 7 7 * i K PRK 2 52 ** 
fiyf>» l/7-*SU| tSmal tT||k 
L. i):KDNA.i;i] / f--Kl«37;Bifri(6lit 

* - m* * 7 n <> - * r t 9 ma 

-T * . t 0 5 0 Dp«BaraHI «f ± K 

Tn 9 0 S ttffl, / 5 « j K pJ«8 t I / K > 
9 v T - < BamH I T fli ft L * DNA < U » " 
^nTcDrff t »a U, -t u X « i osobp <o« fi- 

b 5 / x ,f / y TuHii. c,oig^. J f 

* T & ( * ft *9. 1»81 # © « >t * * 
K DNA # ij / 9-fO*R)tt«aU 7 7, 

It T *DNA 5 t T-«*#ti, 

7C ft « HB 1 0 i &n~*<nf6%*.Vki- 1 IS * -r ■* 4 
y s Vt&v * = - <73 8 « 7" 7 * £ K pRK 



M ¥1-160480 (40) 

c * « a*m ) . 

% jjj ffij 2 : Ti 7" 7 * £ KSt* M fi 

**. 9 9 - pCIB 1 0 ( o .* * # 4 ^ 3* . 19 8 7 

* ) «, 7 " ' { * 'J <7 a f- * 7 r ~y x. * 

**1t l. r «*fe<*-v * / 7as^n«i»it*i 

* Ti 7" •» * £ h'tilaf'-t^* — T£&. ■< 9 9 — 
tl > £ X — 9 . 7 '/y ( yjt$fl<ry ) m . '< 
- y j< ( W. Barnes HfiJ'H? L#4E»ni 
SllW/f si K PRK2 5 2 i^8*?rli. 
-< * * - tt * 7k . Tn90i *.(jOr/° 9 ^ 9 

7 Aipn#t^ -( '/yltoagfl * * 31, 

1 9 8 1 ) *■ X O' T i 7" 7 ;* £ K pTi T5 7 £> © 
K*<7> T-DNA * * S if! <> # tr „ * If * * « « 
K tt v 7"^ £ K pUc 18 3). b <0 * 'J !> y * - « 
**■ X *»*»C 1i ~f ~* 4 v v m<&* * *.b * 
t ? 31 S; -f # * 4 . 

4 "f * M »C ^ 7" 7 x £ h" PRK 2 S 2 4: « « 
■f h 7 f * i) xftgKRtiitfi-f t r 7 y 
x i# •/ -s Tn 9 a $ & f,fi -9 4 y y ft. tt-r & m 
»k:bbta«k-hc*«u. -t l 1 1 ft prk 

2 5 2/Tn 9 0 5 «s* btli ( « S ««fK ) . 

7* 7 ^ £ K PEK25I/Ta?115 t-tnlfKa. 
EcoR litttSftl, ft It T * A ■ DNA :!< 9 
/ ? - *<D-K<m* t «« U. 7 9 » f » * » * 

Sitti. e. © w * * at be* 8 » » » <a ') ^ 

ft - *C JS TJB -t U T T * DNA 9 

lit 4. *K U7t DNA **»© Bg* J iWK x 

yV^i/T-Hi-tlKtL. tLtX! it -< 9 

* * 7 a <> - ^^A-«a**i»cx on< 

T 4 . L 7t *r tf" * T * DNA 9 li-Mtftlfi* 

f tT-tO«iK«Jlil4ftft Bg# a ttSSStrjt 
Lt ftVr fcStfatftiT*. Tcftl HBi o 1«?3 

^C«J!ft*K«^t. 7?^ i K PRK 2 5 2/ 
Tn9 0 5/Bg* 3 ##&tl4(S3^#ffi). 

Ti 7" 7 ^ £ F T-DNA £ 7* ? ^ £ K pUC 
1 9 « * 'J 9 y*-*J<*-ID : «**Ki'^ 

■ST 7" 7 S KpBR 522©^!gft?iri!itT4 
C * * a #RR ) . 7" 7 ^ i K PER 5 2 5/Eco 2 9 
tt J U y Ti 7" 7 * i K pTi T 1 7 * f) O I 5 
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kbp © EcoR | * *T i . t © R * tt T- 

DNA ff £***tr C + ^^l Y«da» )Hk 

I!a2t), CfflSlffffl EcoR I 33eSS3: Hi rsd 
l$il£f IKtiftlOK:. 7 9 x i K p BR J 25 
/ECO 2 9 DNA *• EcoR I tffiftU RVTJ< ? 

si t*iu. *v> x dna uf y / ? - 

it •» K Hind a l )y»-t«6-U> -frLTT* 
DNA iJ#-*ijS#TA„ £8 L* DNA * x v 
K is # i/7-*'C«a I * Xtf IROHind It 
fflfbL, -t l/ttjiti T -DNA Efll «ft * 3" 
tf 1. i kbp <o Kr Jt * * «» * » tc J: » ft at -r 
4 . i/FJi^vT-* Beol i frlV 

Hi nd I T © 7 5 * i K DNA © (fl ftK I 97"?x 

* KPUCi*©* ij ij y *-fDl i#BU, tLt n 
*4^«)t ( JftSSbp ) £T#a-*y**» 

»*C X HlTi. & 7 7 X i K PBR 

522 *1 y K * f u T - -f EcoR | #• .t C*a 
I TifftU ©* © 2 Offl»B2ftfti)f t 
«•& L- T * DNA 'J * - -tf 4 » » L . *Lt* 

ttOitliiieiTl, 4«tir^ * K * 
P0C 1 8/neo £ of ,£ . C <D 7 •> x i K DNA tt 

K3i L- < 4ioBtmHI el£»t»«fi ( -< 

-x, i98«^«»«i)„ t©«st«flii**-r4 

JO K. , 7 7 *■ i K pUC 1 8/neo i i y K S ; 
U7 - < BamH I T ffi ffc L . « t DNA 9 y 

* K i& -r 4 . w tf- * & rc t * DNA v 

pIJC 1 8/rteo t Bam )tt Bam H I Sg Sg! S ^5 * * c> 
■C ^ 4 „ 

ftHTT-DSA «««ft*W**/? NPT 

astostciiiPT j ( a a a#« )„ 71*. 

i K PBR3 25/Hind 2 J (I / f a J K pTi T$ 7 
© i 4 kbp <0 Hind S18TK-*#*T4„ c ©Bt flr 
tt & « T- dna *5T*#(]*3-#T4 t -* '« v « . 

I»85*)„ 7 7 x i h" PBR32 S/Hind 2 J DNA 



ft IS! ¥1-160180 (41) 

IIBBUI S«KgIfi»T5. tKTi 7 ? 

* e K PCI BS tt, / ^i K PBRS22 ft K * >j 
y sr. * — *> X T-DNA 2*«*ff*»t>(*« 

a &m ) , 

©ag-?%**T47'5»s k a a « ft a 

C«7>XCf8gD«M). 7 5 * * K p BIN* H s 
$5. ^ y ■/ y ? ^K*fc«»W219f!itBf 
(. p 1 and Breeding institute) T> x. J- . <■*. '<■ 
/ {It. Bevan ) t| ± tf» lj> A f 3 ft 4 „ £©■?"? 

4fltl"4. 7 7 x { V PBIN * DNA * EcoR I 
«> X H i nd H tSftL> -t U "C * i> 9 * *• t 

-f * * *T -f 4 *> t 5 kbp ffl^S «Oi)ft#8 
U tU5l!«( y n a — x. f * t SIS; It t 

(l«T4. t © W * (X K » xj/K**i«'T- 

■B EcoR I iHind IT «Jf Uft 7 1 5 x { K pUC 
1 8 DNA t**ti. T * DNA IJ #-•*£© # 

» it 51 ? « S , SEtiBNA t*If HB101 

fcxvK**«/7--« S«e I ^ Hi nd | T«W 

t«< r f^aaiitfrSL, ti 

tdfiTi, 7 ? * J K PUC I 8/n«o (Bam) 
DNA i*y K* ; Sac I 4 Hind IT 35 

kbp <o -< ? *-B5Mr*»«-r&„ 2 o©Witt * 
»«■ Ls T * DNA y -tLtX 
»IHB)0tft«KJ|)Jg|it4„ ^StT 4 r 9 

* « K. PCIB4(g8aiC*t)tt, T-DNA 
Ha®mWi>- ZV 7 7 * % V PUC 18 © 0 # ft 

© * * ^ 4 y * fk'&.K.nt 4««*»«aiflg4 -» 
- * - tttri. 

*»C. »«ff©M©«*»«BrKg4 *■>■ 4 

■y y»S»e-F*-xtf puc 1 8<o * y 

T-DNA fe*»««iffi»tT4?J .* 

* K4r«iST4(J!»8iC*T ). 7 7 x Z V 
PCIB4DNA %xy K * ? u T - * Hind B T«ft 
U fit ^ X DNA #!'J / f--«C*ft)t48SL, 
t7> > '/»*a**8L. X a- s V x * 
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CT-< EcoR | xmit Ti. + *9*4-T4i' 
I T-DNA 

•T * £ « kpb |)ttTiK»-»r*l51il;«K 

/Mi K pC I B DNA i i y K » # f 7 - ■« 
Ait 1 Tffi ft T4 DNA #'J * 
l,X 7 9 r * -XmtmML* ft ^ T i >■ K x 
^ V7-<Ec«« I -e«J*f-f4. £9**1^-4 

« U PCIB4 L, T«DNA ">#-■« 

tmmv. * LtxiiHBioi 
ti. 

SITi^Xi K. pCt B ( « 9 0 K 
tt. 2 O<0 T-DNA «ffOMK0iaoeflit 
tti^J * i KpBRS2JOBi*tt4a 

9f « «< I«tt-< * *> - pCIBmoigEi* 
7U -t UT« 1 .0 |K«<ili. y?** K 
pCt B 2 DNA KJl ? U7-<Ec»R¥i:i 

ft U. fit B(«! BISffitttTidW ') 



It R3¥ 1-160480 (42) 

Ti, i: »2 © •/ 9 « i K PRK 2 5 2 /To ? 0 J/Bg* 
lt*fKJi*i'7 - < Bg* iTJIftU tL 

t«(c*«-?T *-*t«aut»«aift*Ki 

iT4. Ub 2 0(0 DNA L» T* 

DNA * - *t ft* t Ut^ilHBUI 

R^fl.*:'"***—. PC I B 1 0 T h b . 
*g_WJ j : -<^i""PCIB10 l^'sat / ? 7° 

p BR 5 2 2/4 t 1 4 DNA K * 9 \s 7 - *> 

Pvu I £ SM I T ffi ft L. tURICiy K * 
^ 1/ 7 - ■*; BimH I TS^SdKiltti. + * 
? £ 6 * * T & * S 3 » «• Z kbp ©Bam 

It Uv *LT*ft' , **i'7--<i BamH I t 
S»/ I T ffl ft U it 7" 5 * i K PC1B 1 0 DNA b& 
4Ti. T*DNA >/ #-*ifl«§» iff *»H 



HB101 ««'sO«Ift»«3i(C < *i K 

PC1B10/I»3bt t »4 C * 1 1 B «W ) „ C 
J57?^S Kttx « V 9 f — pC I B l 0 

« tc * > 5> r o k *'//t«tt4. 

* » ■ HB 1 0 1 f, 7 / o t H * "> / 

9^5 K pC I B 1 0/1 9Sbt * fig »■$ -* 4 ft JO K . 

S W-1 «C ^ 4 * ^ C S imon ; 
198$*] * ffl v. 4. C 3D»K. 
^-^^--OT-^ij i> x *T^ ? * D t — T 
C Agri genetic* Research ) » ;0» fj # n» IS* 

PCI B 1 0/1 9Sbt * » Ltt**TlJ*|fc***, 

7/a t i) ? A«Kia*fl/?^ i k 
dna * nicit «> a< * v. »m«c, y ? 

* S K PC I B 1 0/19Sbt DNA ** ft 
H1S17-1 aft ft K * < . R »C» IKKi 

S 1 7 - 1 H»lff7^»''MI * * * * 
■7 y s x. v * LBA« « 0 4 (k C * - a. X ( Oom» ) 
«. 1 9 8 2 *]© t* »« * L* + 

if - { * a ■? => ) y <y ~ v ±, sit-ijg 



T £Sfill OI*-/i[« Lbopful ) 
Sr A B ft***±Kff*ICli 0 C f" * y * 
CCbiltoa) 1»7«*K 5 0 #?/■! f> * 1- t 

4 y S t 7 V - T < V 7 2 8 r TfliTi, 

TN - 7 - 7 v - (• ±K«0' » 

*<o»v»3 o = -sr*?>mux *•#•-»•-< y * 
IT4AB #/h**i:K:»^«ttK:a*Us * 

pC I B 1 0/1 ?Sbt y 9 x < K*$ft47f = 
I7i8«t4. 

5 g W « : ?i!5fo 

- 3 r + ^'<*A-3-*-i74'a:« 

( N icot isna tabacutn CV. " Coker 1 7 4 " ) 7 a \. 
7 ? * h t.BTOI 9 KSiSti : 

4 4V>L,5®Jft«DB«:Jg«f(4:*. * * * v * 
* # L 4 M S Jf»C J.'j'sVirlXfxtvr. 
1 9 4 2 * J * » 2 it; T, 14«?M*»r/8BfM 
*DiOt««-Ckl»Kt|M^4, ft t 5 ? 
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1 lrft*tiflSlrtU 0 « <D -t (• !J B [ISO 

x 2 Sum . 1 -f - T i 9 ( Lab -Tek ) 3 Kf L < 
#fif4. iUffKU. 1 * * *■ 9 - < R- 1 0 

{ V * » Y SKftX&ttfl ) . 125»^*?- 
•« C * ^ K * * * C Calbioehem ) tfc S 3 * 1 * 
h » - <Y-nC ( seishin ) « 

** j£ &tt * 3 , 145M ' f = h— A'frXtf 

H1XK59( t¥->Iff» 9 J» (Nagy and 
Mat iga ) . 1 » 7 4*£ ] * # * t 4 , * '< = O * * 
W »« * ^T»^»«-K«J9. 1 i Bit t. B 
««i t>m±K i 5 rpm T » « U . t LtlS 

tiat< 1HL5 s* M * » T 4 „ 

ft rc * innstt, f - X^ a X(S 5 n - 

7 * a RKPR* , h c rt r« 

Maa4SM-y ifl, MES C 2 -Cll-t**!)v] 

( cefotaxime ) ( « * *- 4- * tt ) * J& J» T 4 
t 5 0 0 /»?/«O. <X © 8 , Ml* ilSJt!iSf)S 
4 K J tea s «t"C **i tLf*»** + f 
iiBtfSftti (soodj/rf). ifc v> T H!» * 

2 itt2*^L.51«)|*?*, -t U t * IC 
f y o , * ( DeBlock ) Jf ( 1 v a « * ) K I !fi 

j|HW i : CaMV S55 7" o * - » - » *t T 4 Bt 

5. 1 CaMV 3 5 S 7" a * - - ft -te y t- C casset te ) 
O » Jg 

7 i x i y pel B7 1 o srffii 28icsti 5 

KSlti, t07'7^ 5 KB 15 S RNA « 3S 
(Oft.it) <T> CaMV 7"a*-^-J»XC»;JE¥*||Se 
«t»tr[ a-H C Covey ) # . i»8t* ) }, 
C aMV DNA <0 1 1 4 » bp CO Bg* H W 8* « >f C * 
- y 50 (HB2*)<I 9 gg?ft tlni bp 
44»l-7i*5 J * . 7* 9 * i K PLV 1 1 1 ( *t V 
•fx*. * i] 7 t /vsT?;?')!' ■ * - "7 X 



«CS ¥1-160480 (43) 
•* © » 7" o ► 7") » hQ" ► *fliIICffJ:T 

*© ■* h * k ana* -i [, x s h k- 2 R-r-r c. 

*BT4/M7)jittl 5 ■« © « ^» T * 

7> a ^ > x )• -> y 9 x. - a - -tf 

Puebs -Rosenthal ) © A g ft Ifc « ft 
TltiHtiCtlCI DftSTJ. 7" a h / 5 A 

ht*E. 1 0 0 x 2 0m -< !• i) i [ 3 - = y if 
(Corning)) a^9«*KSJ|J»4«f<t>»C 
1 0 0.0 0 0/irf Ot!(t7"l'-t< y^Ti. 7* 
a K 7" 5 * >tttt4I**Bft2 B !UJ 2 4 
tt«!L> -t©M*C»»«H<fe#Kt4-C* 

2 B «0«l«. PCIB 10/t»Sbt **©T 

** S Mt7-o K 7*9 * r ©■IC*;8«T4. 
C aS*IClt41tT^» ** 9 T U T * SO 
o?/«e i> ■)■ * 4 y v 81* YEP* * * T » M 3 * 
4. ) SblC2 4CtS Bffl<0«#»> T^o 

*»±*!>)»t.n4 )>!.»IT4. * /tv * 
©»rfr tt CaMV DNA i)> b ± & V> MM T * « ~ * 
«'»ICI!lli#Ml,ff. -tUt BiraH I - MS 
r 9 * « K PUC 1 * DNA t T*DNA V It 

- -e t r »« Us * UT BfttI « x # ffl «£ 81 3 

* 4 C S*« L 7t r •* * J h'OBiraHl itttt 
Bg* I «f«(D Bam H I *5 »»">■.©** K I 0 

4- PUC H/J5S t If tftt*0«-l] i3 

* i/ *■ *■ K-«£©K»*nT©*«**JI»* 
*C *■ ^ "C fig ffl L> BamH I GGATCC „ 

s» CC « < * - xOj:*ffl CaMV % 9 v * t Y 
7 « » S tfXti. 48Lft7-?x { FPCIB 
7 1 0 « CaMVS SS 7"o*-^-4JH(ti(.iO : 
Bam HI fltK ffi fC X 0 # M * tl ft & * & m & 
J* * * tr. CflBamHI itt«Kj»A«ftft 
DNA £fttt v t fl © C aMV ««M0£^KI 
P«»(trtlC«*3ftiT*5 5 CPCIB710 
tt«5$©gi!te«ffi£ BamH I » U t © « K ATG 



-577- 



5. 2 CaMVSSS 7 g ^ - # - / 9 - % % - f - 

a -fe y ► <n pel bi o ft ^ © g x 
T fi I • tt <B i s BKflKiKK^t, 
7" ? x i K PCIB10 *• t If pCl B DNA £ 

S*Uft7?^i K, PCIB 1 0/7 10 tt fig % ?g 

* * - pcib 1 o « tc }» a « n rt 

CaMV SSSyo*-*-/*-' £ — * — # -t 
7 h ttti, C»MV !SS e^fl PC1B19 (!) 
T-DNA «#©!t8iC«9. tLtt HtUt 

T * % 5 „ 

i 3 Bt ya h»»yI6-f opci8io/7ia^ 
^ <Q # A 

tbishs i « a k: tc * -r . 

PCI B 10/195 bt t BamHI t Nco I T«ft U 

(Cfi^ 5'- CATGGCCGGATCCGGC - J'J ft 

C © = - KfiJimtSoUdf flJttf *> » 
kb»*IS»Hi«d I mKK»m* fi. -tLX 

e? * « r ? * i k 

PCIB770 ( □ X X ji ^ f , 1»87* ) «tt#7s 

« n h . »i k pc i b 770 tin** nro 
« * © 7t » © * y 9 v^jts-f-jtVtc 

K « B am H I IfiKI 9 # « 3 ft* C«MV © 
S 5SRNA 6«© T'o^-^-^to^-i*^ 

- * * tr. = - Ke«**r4«*«frM-« 
Jit#tT»'7''-0«ISltI 9 PCIB779 
C#Kfl BanH I l(tK|#ntlr9, -t L 
•t-*»Cii*<5ft&. 

psan © a a 

- KftT*Sg-f / * # h ( Herrnstadt ) 

* . RP-0-202-7J* ffriCf EP-0-215-818 



?5f*1¥ 1-160480 (44) 

4«KI»co I-BamH I 7ft* - <K 
KB am HI T iHffc T •& . t © I S tt 7" => H * x 
yilt©S*®T BamH I ffi 3» J§ £ M Si T & „ 
tORfrSrfttC BamHI -MS PC I B 1 0/ 710 

IC K \ T 4, *Bt L7t 7" ? * * K , » 1 « e3 
K* -T PCI B 1 0/JS S bt « C»MVi5 S 7- o * - 

4r U tr •> 

» ». ^ 7 t y i / x i^^ffl /? x ; K pc I B 1 o 

/MS pCIBiO/JJSbttr^o/!#f 
<J ■? A r-./^T-yxvA LBA « <• 0 i <fc|>3K:_h 

emtfi' k ie« urt i ? K « » ^ * . 

b» y»7-y*--*a:a©ai&tt«* 
k ft -f & » > ?as^ 

* » tf PTOX © «& 

St 4: 3 - Kftf ilg-fiiHSJfttutefl 
fcfc* tlTHJ [ -fc * - ( Sekar ) c 1 »»74P]„ 

tUI«tll«««^ « A. It PC I B 

770 ?JKj»\« fti. 7 1 * .* * K PC I B 7 70 « 
««<*Pj-C©«;5l©/tie>©* * 5 -t y 

»S-f StfK^KSBamBI SSffiKi 9 # tt 2 

ftft CiMVo s5SRNAiEser o* - j; 

Cfi*-*-*5-*Str. »f a - KeHtSf 
4«l8K)i-lHa4»-f7< r 7'»-0««Ki 
9 PCIB 7 7 0 ©#R« BamH I a ■£ 

S » W » : $i 7 z s m<D7 i / (ftn * >) -< 7 f- v 

* x >- = - Kti^jtBl 7*0 Y * y 

S-f t CaMViSS 7" o - ^ - t 
Ittlf^ f •? 8Bf o « a 

ft 725 flOT 5 / gt © rfi y -< r f Y t 3 - K 
7t « « K 1> rr 4 2 32 5 ffi(f) Kpn I « IS x v K jt 

^ i/r-*»fi-c««ft4Ciici 9 « e^F- © 
cooh *as#i«it4 uiti off t,/i4, 

K p C l B 1 0/3 5 Sbt ( !« 1 « ) ft 
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BamH I t Kpn [ T « f t U v tU^*^» h 
*x>'jte^**tfft 2. 2 kbp <D BamH l/Kpn 1 

T 4 « 5'* H (O Kpn 1 3B ■££ $r BamH i SSffiSt 8: 
TiAelt, » K" * Kpn |/BimH I 7^^ ' - * 
^ Ktl# L., £ 18 f 4 , £ <D ig? 

K" fc & K BamH I - « Br PCI B 1 0/7 1 0 ( * I 3 

PCIB 10/55Sbt (Kpn I ) i»*)3fl. i Lt 
,11 5 St S 3 ft » ft ?2S|«)T i -/ » W >K 9 
** r * Ki 3 - Kftti**?" ► + > v a S 
? * * tr . iinbfl»g(E«»ll*t-"(-x/ 

: ft * « s « <o t < y»on ') K 
i - K f i X * Bt (•*•;/ 

^a6?ffl«ji, *■ 1 a" t <Q ft * « 
fe-f %■ c»mv as s7«»*:-*-fc»c 

ft 6 * 5 « £0 7 i ^ « rtf ') -< r ^ Ft 3 " K 

IC J> 4 * ^t-^tKH'iORlC BamH I 
W»t )t SB {£ C GGATCC ) **A-r*t&Ki 9 
I* fc n 4 . 

c nn. pci b t o/j 5 st> t ?>» p> o -f a h * •>■ 

yS«i»*TS BimHI tSffr S: mp t 8 ft K ? 

**«*<o«k, DMA * >H s * 

bBfit- Kerens: Bam hi r mitt i>. 

W * B«mH | - ijrjWr pCI B 1 0/7 i0filC!»AT4. 
V PC I B 1 0/5 5 Sb t ( « 0 7 ) tt, * ■» <f f f ± 

a 9 <o*»«k:«, 7 * mm t 
■t i, x 7 * mm & £ if * J* * b ? f % 

<ot*» *** l & & t » 5 c <t amm-t^i r 

*> 4 . * < 



?? IB ¥1-160480 (45) 

(kK«IC*tjl 2090 fc© Be* 1 «rS x y K * 

COOH **i8»t»«t4C. tKJt 9 flf feft 4 . 

75 » i K PC IB 1 0/5 5 S»>t C 9t 1 * IS } * 
BamH I £ Be * I TflffcLs -t L T ft * 7 o h 
* y xlS^i * tr ft t » kbp <o BamH I/Bc £ i 
i«-SM7« "-«* , *taMKJl 9 »tt 
T 4 . Be* J a B«mH 1 IC * * T 4 tt » M * » 
Siti * fe« C fflKfr t BimHI - W *T PC I B 

1 0/7 io c * « 3 a )»Cia«f-r4iwrc-tro^<o 
4 * 1 6igrc«'3n4«iigt* 

tiifeET' » * i K PC I B 1 0/3 5 Sb t I Be* I J 

nmn < o : '907; / ^r?- 

K % x a - Kf 7 a h 

*'/y|6f»)S8, » L tf C <r> 
^*itSf »CiMV55S 7°^- 

* - £ ft* 4 » y ■? at 

7 ° h * ^IBIH. L/tE 

T * 9 x -fro 5 ^»n< 07>ttfelTrcf»«SK:„'fl 

«T? ft T H 4 . i§I««ICftt)4ItlD»()!t, 
tft?IOi (8J-1 7ttta«««5*Sr^4*JO 

v * *■ xitnm & t lx&».« I* * ftm«m 

iffimLimfaW* 5tt*A-^*fe«/ji#jgjft 
u ; w *« 1 « n*ffl**«»t ut tf-xu- 

-f *• I Cf T 4 BeasUy and Ting ) *? R fflf 

**£tLtV>4, fi*«*K*t>4iASr<0)R 
«lftfl?#tt- SIM«K:ffi«L.7tlS*£jHfla 
L7t»**»47t»Ktn.b<o««<ra*SE<rctt 

- * v -1 ft «K*S5t« » " * o»Si«lTi 

»t>«iaS4fflil. <& K ^ » 

4 L < HK»4*Ltl«4**»«iBR)i'( ) 0 



1-160480(46) 

tfflt* 5 tan. ZnS0 4 • 7 H t O a* 

7 7 ° 9 f ') ">AlC^UXaift**»>»* NaMoO, • 2 R,0 a 2 5 

Htt* »a«*»lt««»C«9»T^!' CuSO« • S HiO a 0 2 5 

?i*«iTrt;i(iit*fflsfttKi, * 7 c*c* t • 4 H,o a a 2 5 

*^'/*<iffH^, Kt ass 

*tt W 1 1 ■• 7 <i|H»»OBa F«SO< • 7 H«0 2 7. s 

111 ^ ^ N a, EOT A i 7. S 

Lit * 9 ,^**ai*>Xi>#A**^B - 5 tr f 7 jy. H C* 1 0 
* i y * L. PH 5. 7 (C'gtSS ft. -tut* x • HC* 1 



T<n am it/ 1) * *t * ; 
* a* • at 

MgSO, • 7 KtO S 7 0 

KH1PO4 1 7 0 

KNOi I HO 

NH4NO1 14 5 0 

C1C/1 • 2 H t O 4*0 

HjBOi 4 2 

MnSO« • H t O 1 5.4 



\ * 4 J 's Y — * 1 Q 0 

ft as g ft- 

1 20?/* v.*. m**87«-(f<73) 

m. 

5 J 0 ?/* V»4t. 2»#/*a - .jr u^fittR. 

1 H4*f-s. ae««ar 



S 2 0?/* •>■.«. S«0/*2,4 -'/^ = 7x/ 

< 2 0?/* '/tt, 15VM^*>iy 

25. 2 8 *> x s 1 rtoSitt, a acre 3a 

£X. 2 0*Em* S~' ( = 1 4 7 0 * * * ) O ft * St T 
1 a B¥M*Mo ftJBJM K « T £ . 

Vfi^y-yyiv*. z * * cok«r J 1 0£ 
a ) nifil HjSO< ficzftMAftiCtic 
X 9 v »■ % * o i» < . If t«^riilo« 

«*t « s*»l» » s * x * / -*Hsa 
* **a u. tut » 1 tt*» 1 iKi 

& ft 0? & « 

itftrf t ; at, a 5 113 L. 

ft « *C © o X M < « 0 , 2mO«lK-K9) 8. -f 
LX i 1 t X** 2 ±ie« < „ KWSJ* C 2n,) 

• <* <> ■* t 3 1 r Kait-r*. «« 2 k» ux 



« Broa«o»u*^K«^-c. ik «i « «■ ± k 

J 1 t T** i ± K« < . 1 * ». * * x £ 
*f»»*J*i tC»U. -tUX«e>K14^U2 

4- « aa «*?t * „ 
isas *§«<o SSt&ro ft. x> fc, « x «at)t 1 oov 

KA.H4. lilt « Ii4 t<0rpiii it I (f 2 8 

c x b « a & # , toi-tnbnfttictti 

*J& * * K *fST «v> X 4 * j§ 

Jt 5 Kfllllti C itt X p S t, K X 9 » < 
t J, COR JiSJti t Ut I L ' 

a «fc fr» * « t& 5 p3iCB0*jg«T*. jg.* s 

i»#U> * L X £* K * * 4 iflt^fti, ««|4 

TS»)B»±Kf <, ifl <* nu KNO,*-Xtf 
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NH«NO, <OKt> 9 K *0 mM KN0» i ST 4 MS 
B - 5 tf * S X , 2 ♦ . 1 sibm;* 

* S x*«-:f-f4*jl,MS tt 
tl 2 # 4>" 9 -f h TBftS** ( PHi7). 

IE & 2 st-e-sh ')i*ici<, S & & S « £ 

* ^ * # * y#4to±asiMs tc» u 

1*3 E»C«.*.ttl7. H - i> - TT a 5 (25t). * 

BK«-3**fc*»c £ - * - * JR 
0 Hi < o 'M«*Srl«l*^3 b *C £. -ft G & 

*yag i 2 ; m*<D%&» iw * *> & 

C * ft * <? 4 h c 1 »* i * ) *?*»*<7>«.JK 

<. *mk t o *<«**teaA-r 4 > 3 



lOOOWSfcO 



M(SO< ■ 


7 h»o 


it 


9 




Na»SO< 




2.0 


9 


iooo««fc-ra. 


NaHiPO 


. -B,0 


145 


9 
































am 


Ct(NOi) 


, • « H,0 


2.4 


9 




KNOt 




800 


"9 


1 00 0«tt-f4. 


KC* 




iSO 




































Na»Me>0, 


• 2 H,0 


2.5 




mmu *u-c«*»ft 


CoC.&t ' 




2,5 


V 


t oo^tti. 


MnSO, • 


HjO 


500 


«? 


*74 h Off***?-*** 


ZnSO, • 


7 H,0 


SO 




Off 4. 


CuSO, • 


5 H„0 


2.S 


sg 


» *tS/t9 LOrtfll 


H 3 BO s 




§0 


»0 





Fe-gDTA 



MSFe EBTA(Tig«i) 

1 *«7t9 < o*«m. 



_ _ 1 000«^Jt9 — _ m a, S?SHi£ 1 0OSSaf „ 

85 * ©«K * * * * £*90>«K 488 31 



*•* 




M S *M«tt ( TSB«I» ) 




SO If 








1 *£jt9 < 0«£«8. 




SO * 


1 OOOrft-fi. 




* /Jiff ** 




1 a 


MS -SajBJKt^^/v-S:^ 
ft 4. 

1 o-i-rojmu 1 
**rt9 1 0 *y>m-r&. 


C J- •> v f tr tlf * 9 7 CMS K 1 » *2«f) 
JK « « <o jffit st i *m«c l 9 
A-f4 ) ] 








g?»« 1000«« 


Ke EDTA 

Fe SO, • 7 HjO 


2.7 8 9 
5.75 ? 


?«SO, • 7 HjO 2.7 B ? 3t 
jryft*»2 0 o^JC 


NH4NO1 


4 124? 




N«, EDTA • 2 K s O 






KNOi 


* 7. 5 0 9 


1 0 00«liT4. 






N a, EDTA • 2 H,0 ( if 


CaC*i ■ 2 H,0 


I 1.0 0 9 


MS -3E»*fc»-«**C»T 








MgSO, • 7 HiO 


9.2 5 ? 


4. 






<D-^7- K !) frAiS) 5.7 3 ? 


KH.PO, 


42 5 9 


S«5JS*< *s/t9 « o^fe 






%4 5— C3©er— *— Wlft-f 
*v(k7ic2 o o«i«?JK:i8*«-r. 


KI 

K1BO1 

MnSO, • H,0 
ZnSO, • 7 H t O 


33 19 
420 m) 
1490 sp 
340 K? 


1 000«rf < tT4 a 

MS -eSSSt*-***-^ 






Na,EDTA*jB*»* , (• y 

f - 1- ±t*j i o »Mso»-r 

4. *#L4*sbx ' 
NaiEDTA***lCFeSO, 


Na,MoO, • 2H, 
CuSO, • S H,0 


O 2S *f? 
2.5 *0 


*£Jt9 100.1 






7jc8flE 4, 
aiitft-*' u ©ft* ioo 
««tT4. 


CoC*, • 4 H,0 


ZS s?? 









& 



ft 



4 /-yh-A- 

f\) yzs 



MSPe-EDTA t9-<^j-3 



t-rh. 

MS - t7 i v fcf-t^ti, 



10 9 jtmu *l,-cfta*«* 
XS- ^9 fx/ 4 / x}. - 



»fi3¥l-l60180 (48) 



1 OOOrf^jt o 

»»8? 



KH,PO« 
KiBO, 

Na t MoO. • 2 H,0 



C*C*, ■ 2 HtO 
COC/, • 4 H,0 



2.725! »J*U -tUtSF** 100rf 
6 1.8 J* i-Ti. 

4. 



MgS0 4 - » H,0 «»IU -tUT»ft*lO0«* 

MnSO. • H,0 1A«02*y 

ZnS0 4 • ? H,0 BkZ7ag BAT - Cfiamt ?-<.v-f- 

CuSO«- 5 H,0 0.2 5^ £7" 



BE 



1 000«CS/t9 



KNQ» 



25.275? mmU J tL-CSft* 200ai 
B&T - DB«gfc 9 -<^-T 



wise #«iu *ttS4*ioo«« 

8.22i» it4. 



tfTS > HC# 


1i*?«J BAT A-T 














Fe-EDTA 


MS -Fe - EDTA 1 *S7t 






4 / y)- -a> 


ft*$J#i&i /^rte ioo v 


NH.NO.C ' 5/.M) 


Sft«fti *J5?t9 i2oa« 







* » W 1 5 : b M 88 -J - * «J*j*jO_ 

* ? is l£ 9 ± \l a, -x 9 *. <o Acs I a 7 / KB 
SJ !Oltt ? 5 »7*3-Ai 5 « «t $ 

tr. tUftia*! t h !) 7 a © i s * * 
** k i 5 » fig £ at l, , fticKiitcnt c. 
*IUI?tl«T/f-)»»J:»«it»!i 4 
B «R2FS -ex. St £ fc g £ 3 & . 

* * 2 * sa u 4 «■* <d a n- rc « £ „ t © w# *• . 
a 4 i/ e f- r i y - HCe , i a t / e r y = - x 
2.0 ■//* + ? t fyfttgti naa 

* T > . 10 0 «// <«-^'/^*>l[f 7 

* - (0.8*)4-«JS.L*-».?;/*'i.IO"** v 

» * ( _b E *% US ) K«»»65»c«t-f-. ft 2 o o o ft 

6 8* ) l^tJ/* - > + _ 

( Percivai tncubitor ) <fi , 1«S#|BJWJJf&'J:D r 
8 «MH9iO*ttTl!5IICT)S»8t**t 
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4. 

* # » J* 3 ft . t LtfiteBSln LR»#i>5i 
tirti, *S£3*i^*^^fcs 4 v» L 4 « « rc . 

2 t 7 0 v > mm (NAA) »Iff7*-i 

S*-f4MS***t,44***£ft**.i:tC 
■J * * » -f 4 . JSBSEtt, fi It ft « it * # ^ 

fl*K*K4iii. fr» 4 * * &*Ms±re 
Jimi,«l«K8ijt|itutKJ;!i. * 

a««-±K»S£a*T.A<*ffl)BlEt. fr* 4 * 
*^S*»»iftHt-<^ a> X V * v 

*« ( E«3F*«a ) cv»f*i*K>tiiti. 

<**BgSK*fe»(K3ft.4<»:»|g 

Lt 1200 m/e » at r f * - * * 

* X £>• 500 * -* »f >*)#*4:**^-« * 

H <fc ffl ( /* ? 4 S ) Kit * «fc S ■* . -t U"C 

*■ » fll 1 iOHfHiSDSt. 

a 4 f T i > HC< , 20 >/< '/ i 1, 

1 0 0 / m - -( 

» * ( 2 «r/ o tm&Ltttis £ *• x r/ * * * 

7 5 0 iSflLIOOfliftiilSL, Lt 14:8 
= E 0r : Bt*©-S©58©T, 1-5 rpm TSC 
-*-4@RK?A±»Ctt«-f4. 2 0 0 0 4 l«L 

45oo 9 7. ox mm iii & it ( «eet ) tc x 

4 ««!©«. gjlffii 9M i ? b y O * I 

ffi4>*«:»3 -Hr, 9rtt*!teft**Sd»£)20 4 
l/> L 2 5 «/ T 1 *ft#-j-4C©»lg«»**T 



If 13! ¥1-160480 (48) 

■»0#*^XK* & <» * ffi < . 

t4. 'Mtiti < l^s II SI ( 7, s 

*• X V 1 0 » ] K « c5 rt> # , tLtHICf L, 

■tut » a*T a 4 l 4 aw -( > * -. ^ - / 

1t t ft , «**tS^O»L)t±««:9-i-. 

% m m < * : *t»tfi»-r.&«te<*<p 
n& - ac & 1 

h Lit %/2 mat ms s»at<tft!i(tffl^tji 

» 5> n 4. . 

: -?-;*»i«;t:6-fr©»4 4 7 i» jg tt 

Acala 7 ^ 3E « S J « , S J 2 C - 1 , QC 5 1 0 , 
B 1 4 4 4 , B 2 7 2 < , B 1 8 1 0 , f v * - ( pi- 
cker ) X A Ssokra » i M H ■; - (stripper) 
3E« PC 2017 * ffilA t * »« 1 5 If Iff 1 «© 

tt ft * m >> & -t . ^xjj'eaiKSsi*:. 

SfKtH,(«a*!i 2 •< JtLtH 4r8r» 
tiSittfS»^Tftfit4. ±C»f» 4 1 o 

*«***-« . €5- M ifc «S » . «»**FjaL. 
•fit 8*0 i * B ^TOiB»t*4t«t 
4S#*9r*4iB»W#**K:**:>-. £ T Ott 
#ic*-u-t. 8 4 0 i f o >W±©iWBa 
t4I»t4*^ftfil»lKai. st % HH 

iL, -t Lt8*J*»iCi»t. * » *« 1 s © 
7* o h 3 a t H I" t . C it * 56 * 4 -Br . * flt 

4 „ 

j% « w 1 » : finia hi fc ua mm 
g - ae ai 1 

i»*i4** X 7 5 0 4 H L 1 0 N »f i 2 f 
/ 1 NAA 3 # © MS i0! <* * Jft 1 5 4 H U 2 0 
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©*#f**» * * «S * ? 5 * => * uU Ik 

SMIiKSIU tLtt 0 0 4lnHI0 

1 SI J& #M 8 © £ )K. «Bfeg.&©;fcJd»e 
* # l^fl!BS*t(**-f4. 8 4 0 i 7 a > MT © 
SflSslifcUS*, MS«»lSj»f T 1 Eft* 

1 S •< t4ttif " > 7 7 9 x =» «f © 
8i tt ft » k. & + ciitij, ®iS3«£8i&sg« 
t J, 7 4 t 1 a BIW«'?£©akf*4'W5* 
tCUX»**ffi«ffti. 
840 i * a >«T08*»©*tiKI»#L. 
t L T t I i K ( 840 ?^o>47ttt-t*ti 

jg » fflj 2 a : IMHIjfttWBe^t 
*>«»<*©«<£ 
98 MS W 1 8 I' ©!B»£ftj*f**ffl^ 

© « te ? ^KUiAtltU *Ltt 

2 1. 1 T 7 ° '< 7 T ') 9 *■ ^ 7 9 ~ K. m~t i K 

7 7 a 9 V) V J* LB A 4 4 J 4 ft ( ^ ^ ' 
( Hoekema ) 9. HB3#)tt. Tl r?X{ K 

7cfg%^«e«* «: 4. ton 

9 7. J K © T - DNA * 3 # L - » n © ^ ? ^ i 
Y H Ti 7" 7 * i K © vif - *S* U. -t L 
T 2 O© 7* 9 * * Krt#»C4»«***4E»*ISC 
-ti 5 »c «*E -t 4 . 77° J*?**) 9 + LBA 
4 4 5 4 ftK>Vit, T - DNA 7 ? X * K PAL 
1 0 5 0 tt pTiAch 5 oTi*# b tvTi - 7"? 
7, ; K * •» * -f A . LB A 4454 «P3 © vir 7" 
9 X i K , pAL 4 4 0 4 ft pTiAch S © » * O * 
»***S*:r4 1*824?). 
LBA 4 4 5 4 tfitt . ¥ , 

¥ . £1t¥tfiO B ' ( - S 1 v *• "* * ~ * 
( Robert Schi Iperoort ) j*±3*»tiA*"C* 4 . 



fin ¥1-1604 80 (50) 
T J 4lflL4 @©B!klff*©«, T ifi » *• X i>" 
f J bOWBSUBjffi-5 ■/ 4 ^ 

L 2 . 0 «/ Sr#«©»4>KJ*'^t. 2 «?/f NAA 
If 'T A >7t&1kK-7'\'--f4 > 7 "t i , 5 4lr> 

*'#ll4) I 5K44, SCK. 8 4 0 {Mx 
±K 7" u - ^ -« > 7 L. 4ftt4Et«t*i 
jgjTfjJjJ : 7 7 *> ■>< 7 ? 'JT LBA 4454 K 

.e&p * »««»»ia©g»««. 

Si ~- © » g S5 & 
211 M 4& » » % % 3fo © igjg 

Acala 7 ( ± ES 1 8 K E 

it ) * . Jii«Ll OBlltltt, «l( 1 
«»// NAA MS«*)**-r4TjS*WK 
IIRtiti. ***)*©*. Iflli > o- ft 

2 11 T^°^nfToat 

»RS*t4 7 ^<"«^ f !» » a «fe * ^ V * 
" btHIDL. *ic-SI«S 

fKClU thfr!>*«f s o «/ HOB I 

m-t h, 7/»'<;t'J7t. a-t * x ^ tc a. 

L* YEB « JSs _b T *£ & S ■£ 4 
t YEB tt * f K 1 * SS >t J> : *f*Stt(iJ«* S • . 
ft S ft to 1 » . -< 7" h V 5 # % * » * 5 * 
* tf . NaOHT fH U KSil LAtOt*J. 
lERili, 2 M MgC/, 1 - + * ) . 

SOXO-MttOiOOnm T ©« * K(ODs») 

? >■ *<* ( naa % 2 «>/«/ r m 

m Litus % ® ) * t/twmm too nratis 

iS flB :f" 4 . 

2 4. fit jfe 
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*.\*x ma* tt*i -t its j 

Ollttl»*t4. £ft**»©fr«S4 - IB T 

t y T©#«TT**-*-.i. coifMoa. » 
b & n v a m s * , ±i»*&* l. ti,t*7 

*^ * '/ * ( 2 0 0 «/•<) t»*-t*«S«g» 

»*T 2 K«B(«»t£. « T«lf 

* f> ©» IS * . * 7 * f * <s J- ( £ "C © * * K 
>V^T 200 /»g/«< ) 1 0 «* 

ichdil, *uco-»i «< * -< k y m Jt 

2 1. 5. ftSgBISftg ft.ft««tOg « 

7/"'<#f )7IC|I| L fcMBtt. *» * 

-t offl«(± t-dna no»saji***t> it 
Bftsij-isftcitBit. t f, © *m h 

88 ]» K £ * L . 3 !,K*»#0»llii«H«t. 

- a- h » ± <-fiA*iftl. 
2 2 1 T^P^^-T'JTO&g 

PCIB 1 0 t«»ti7/»^;t)Tt. 

A r tt* id 2 1 oniiiat**. 
224. at SBS 

ttrttt, flllfl 2 i K**XK* Lit i >>KJ& 
»«H»*fT4 9. * + " 4 f > (50 

) * * Ht O 4 1 8 (25 Ht/U ) OV>f Jl 

Dos/neo/nos ty} * fi * © » » tt , 

« * «T 18 C -f 4 . 

2 2.5. M®mm-$tntm®®g.& 
2 4 ^ l < a r . 3 ft ftis-an**? 



tlfflf 1-160480(61) 

L . -t LX<8«AiaS^^Jft*PJ?|KSIS ft ft <fi «* 
fi»©»tf©fti6©tt£»$ti:-3*-f.2> C k * 
ir^ T . * Jiff 2 1 n Cttftt * 9. 
211 «*««©&& 

SIMM 2 i © 2 t i i |qcR. 
2 22 7 7 " '< ? ■? 'J 9 * ^ * - ft gtj -J" & E 
« 

9 - pCIB 10 ( o :* * -» -f v * . t>17f ) 

1 fttti T - DNA XO'K pAL 4404 Yir 7" 
? x i Ki4*t4. pC I B 10© T-DNA tt 

) >'/y#-**«)Orn*-/-, Tn 
S jj» t, © 3 - K«*C»***-»4 f > * * * 

'< i) > 'S > 9 - -K t> t> O 9 - $ *■ - 9 - b It 
h+ > ? 16? tJtti. 7 9 ° 9 ■? *) ? 
a LB A 4404 fttt, vir -v * .»< - jr * * * h* 
PAL 4404 ( ± E )* L . fBf « »C *- * * 

/i/ - HKStohi. * m * ffi ft "4 ft tt » IS 
«fttt£S©«***3 . «SfeK3Et>i?. -t 

L-cjEft. »*e*aftfta«rt**-»4 's » 
tfttto »i8offSTt*8it: <£«-*-*. 

4 « K Bl !X *&» -f * . 

2 24 »aBBO£» 
f**BEttcftf>o«**±K:£D4. #** 

HEf fr««» ( # » K » ) K»«t6. 

2 2 7. % 

Ki!»<tL. iU8?L*J»ft«. BP t» , 
olt*U«f*t, *ftfe**E***S*~ 
*0*t#t4 1 US «*SI73 -t©^A 

22a /h n » g <o ^ a 

'M»*i^»?i±«Kil, *r - a - * *S» 
^«A3lCKttt>. tLT"'-'/' 1 *-! > * ~ 

- * - W KT 4 4^U8»M»*-f4. COB.? 
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re 9-t „ 

■f &, 

maw 2s ■. rv**- 

jyTrcE«-f4*Rt8E^t. SI Mi 08 2 2 © 

» & » # s -t . «SK»t*a*s7^o' f 

^fJTiSKi, * ft , S» S *.ft#» 

ft. *ftt« t,tc**»»«»c«LT*««ft 
<& « 

2 4 1. Mteffl»©& ft 

m 

KU(E«ti7^o/.-^t 'J rtt. T-DNA 
- pPMO 8 5 / 5 8 7 [ 7 a 9 7 ^(FiUatli) 

* . 1 » 8 7 Sjt ] J£ !>' »C pAL 4 4 0 4 vif / ? X 

»fe»Uft«ilt«0 NPT * 

* 9 ite^csstt, c*i. b ©tt£»*©n-f 

2 15. »g<E»3 fift&»©g ft 
2 4 in t « a r « * « * s /T.ftfi**s««7' 

± -r * « re * « a iiJ. 

fr fc K 8* * ff] ^ "J * * - h &#»±»C 

a < . »»fe»3*.ft«&*tt-t-#*c£ftL«tt 
at © ■? ^ sass^^ea©^ jig 

«ft tttDSt. MsatiliiT^"" 

* x T * ffi ^ , *L-t«»ii#J&ltttt»Jl<E 

ft s ^7t*«5ffi»©»r!©ft.»e>»c«a4«««i 
St4*t4. 

2 4. t. ffi % ffi $ © ^ ft 



?$CB¥ 1-160480(52) 

? Ktt*ti. 31 i K pPMO 8 5/ 5 8 7 

tt, iiKSIL.SJifj>*/7lfi?i* 
ti. citfelSf © H2 f ii. ttilfi* 

> * * * K (NPT ) 

& n ~ K & . jl = ffl* ^ 5Sfif Bt*** 
5 ^-7^/>y9A( Salmonella typhimurium ) 
Q9Uk3Z *_itoA. j&g-¥-**?©=~ K 6d #1 * 3 * 

L. mwmr i * * - v K»t4»tti4^ 4 
( => ■» 4 *»„ 1 « a 5 * ) . 

2 Si T 7 a ©^ & 

p PMQ 8 5/587 itttiT^o^/f ! 

Tti *t-"f ( m «/■* ) itt 

ft « ■* 4 . 

jit m as . 

2UK>^tS«t4-Bt «<«:llifiS 

s&m tt. « is 94 2 1 >c e « u ft i H*«e» 
* ?t 4 5, » K tt # x -«• i f y ( s « «/ 
*/ ) t ft tt O 4 1 a ( 2 s PS/*t ) ©w>-f *r*»fr * 

KM n 2 1 © 2 1 1 tnmicrf 9 . 

2 4 z 7 ? a '< * -r V v * t & E g 

»*e*t4T / "/<#f »Ttt, ^ 

^i - pCIB 2115 ( B 7.7-^-f >*. 1 » B 7 ip) 
tSffiT- DNA 36 tC vir 7" ? * ? K £ 
tti. pCIB 2 115 ©T-DNAH. CaMV 55 
litS* bC7'n t - ^- tlt/^ - i * - * ~ 
C * ( Ode! I ) « . 1*85 f } . S£tf K ~ 

4 o i -( > B * 7. * > 7VX7a7--tT© 

3 - K R?« C ^ ') y *■ IV7 - * X {Ottit 
and Davlea ). 1985^] f> 4 4 + / 7 iff E 

2 4.1 7 y ° < ! ^ f D T © g ft 

pC I B 2 115 tStfJT^o' ! ^f 'J T % » 
*-)■ - 4 * > SI ( 5 0 *r/«0 YEB ITtS 

2 4.4. g gfe 

2.1. 3 re *•!✓> t£ IS * 4 -S 1 * * * K to 
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iff 9 s o m/*t * + - 4 y y * * 

*-*•<■>. JgfltisJ*<Eii7t:<tWI§fcl>3©-"-< ^ a 

itti. 

2 4.5 Ml&m® $ tlfc&tkOQUt: 

)S£«if'M ^ o ^ -f f 

* Kffl H ifclft tt. * Ktfl 2 2 © 22.5 £ [B)» 
K ft * 9 . 

StWffil 2 5 : flt» a » f>i 



Na,CO, ( pH « 5 ) 5 0 mM 

EDTA 1 0 mM 

y 4 -y IDS * 

NaCf tOOO nM 
PMSF ( flffflfcttKfiSSS ) I ""*! 



!IB8¥ 1-160480 (53) 
2Mh^ p h lotsaLt, » 
ta * © pH 4- a o iirtias Kfltti, fflffl* 

It fa K. r> 9 •* > •* 4 & a a. ~ ->> { Beckman 
microfuge ) «f> I 0 »HUi*8 L, i Lflf 

t* » * ( el i s a ) frmtcmm-t 

* » ft 2 i ■ «»»»©* 'j 1T ffi 

»©-»«*»£ UOS8tt^-^( Clark ) 
Bi * * © ft *> © x 9 ^Ha»ffi4rffl^-C*M 

t$ ifa &■ X I? gtt 

EPB8 ( x »; ij flfcttjjj & ) 

1 BmM^StPJ?* Na,HPO, 4.4 6g/4f 



NaH,P0 4 -H,0 157 4 I/U 
1 4 OmM NaC/ NaC/ SZ7g/4« 

PH « ft 7. 4 tttlt^i. 

1 o a mM mm 

2 S mM 

7 S mM NiC«T 
£-»KloCHC<i*tt NaOH t pH * a 5 K 
«St4. 

EPBS <f . 
1 $ 88 A 
a 0 2 * N a T *■> Y 

i 0 nM MJ * -HC* pH a 0 
a 0 5 6 5> < - V 2 0 
a 0 2 ft Na 7>>Y 
2.5MfM 

x 'j 

EPBS * : 



00 5 <5"(->!(l 

1 * BSA 

5 0 0 •/ <f> . 

2 4. 5 MgC« s ; 

HC* r pH I 8 KRfti. 

* ^ 7 x - h 

2. * 9* a « « * © s/ig/«< ©»«©#*# 
n&vv*t)i.Bt**vii!ii*( s q Mt ) * y >s 

- h Kiffl L, -fr L T c ft- 4 4 c T — ift *g * 

H&n* Bt *X »<% C 7's7t*ttf-?1>~ 
y v ( Ang and N ickerson ) . 1 » 7 8 ) T © 

» *■*©*«*♦* »cie c-c, « jh * # a a s 
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it 4 , 

i x 'J *5fe»«««Ti*»-t4. 

s i *6t#»«*-cifc»:J-4. 

ft S /.< T * * ) . 2t«r!ii4t«}S5IJg^25 

# - K ( Bradford ) ffi ( ^ 5 » K 7 * - K, 
itrtf licii, »«©*•» r(*»7* 

* = 7 , |7toKO'* ^^'^KCBio- 
Had ) ] tffllrttgiti, *»to%©#f? 

a x.i)-fiiKMf<OS *g 9 > '* 9 & / »t <D 

ffi 88-f 4 . 
ft *'J*ft»««*T**-f4. 
ia 7**D*X7T^-<iea*u*»r* 

H is v * > 7. ( Heliothis virescens ) O0t. 
^ - 7* o H t, ? u -f , y-^*o?^f 
W3t**©^'< = «AI»*P5CBr( Tabacco 
Insect Control Laboratory) j»> b Atti, £ 
<0 T - X 9 a 7. y - ht*'<-ft|0^|4« 

t*T88SK«t, 2VC t*lt4. IS&3 

4 ( * -v 7" a It DttA 1 E ) t*/<-«io + 

Jlfl/J »#*i/IC»t. # * ? 7" tt 7 

* ©*© P3 «: *tr. aj**«J}>^l@«©jSfe 
B tt 1 «©«© fl , 7 * * » * © * i> 

* ■'7-M©*o* = *©si©±K!a<. «st 

L 1 o ffl©aS©R«»3!>!'&ffl[*»^>e>Kf^S 
*i 4 . *©fl»*J* 2 B M8IT. * Jfctt*0*rc 



tJSm-160180 (54) 
fit + 4 1 * St C 5 X - ? , •*> hA--f t. ® -y 9~ 
"» ^ i 1} * X ( S igma Chem ical s ) sS» £> rfi BE 

IfKl !5HK#RtJ, 57C T1 IjlKI 

it i y ■9**#tt«KTiSfe#-i-«. 

12. IS [ I IJ ftSif ItOU if/a/ p - 
~h B7jc=A-*^7x - h J SO #{{;fill 

■r *. a « t 3 o »M»»-t&. 

15. 5 MNaOH 50 *cl tSi&QLTKfcfcfciaS 

* 4 . 

1 4. * a * ij f ( s ( « v -7 * » - t % 

7. 9 V 7 * - K © fc » - ■» Y *< » * — V 

( Hewlett Packard ) ) T H S nm T © * Jt fit 

* K** 4 . 

pCIB 1 0/3 5 Sbt ( Bel I ) (K HasiH j 

* » W 2 7 : j» 4JT <R IH * tlit<7 9 4 *7 ? 

**fc***©*<:»*-*4«Ji&©<£ftaa 
(7Ct*t»ttt*T©v7'y *fflj*©-*i: L 

^ 7 * ©*4r»*-t4tt*© i co k fc Jfc «-f 4 . 

pCIB 1 0 / 3 5 8 b t ( Bel I) TJ&StftsgSS 
*x/fc 7 ^OflK%*J(* + 5tti|l. WjfHKJt 
^£*SKK*rt4«*4>>X0> - JEa*lC*rt4 
19 t "f . 

K » W 2 a : <g»»K:gsaEK:%gt-t-4?tto© 

pcib 1300 eaa 

pCIB 1300 ttBt»*iftgTF-©®sa©*^ 
©fcJ6(c»f* g #i. -t l-c«**«k: Bt * x 

* » * 31 & Se-*-fc»©*BK56«E#l 
5'ft^LBt »*i»65^t*tf. # ti 1R ft « tt . 
40 bpE« 5'4^ UBt #*»£*©W«f=< K 
^Itfi'llAL CaMV 35 S »HR%4T * 
4. «U«j4pCIBlS00«att, ttHBK 
Sti 0 rC pC IB 10/7 10 © Bam HI » fit ft *C 
40 bp5t**-10 : ^*Bt»}jRjteTF-©>»AK: 
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X b VktifZ b . pCIB 1 0/3 5 Sbt (Be!) 
***»*>© t » kbt Nco I-BiraHIWfH-4. & 
« 4" ^ <fc T # o - * f» T *l» * -f- & . * 0 bp % 
IB, T/H f ,M * '/ X ? a ^ DNA y 
y H. 4 _. ffl iA x „ 5' £ Hi Bam HI 85 £ *• 
£ !>" 5'S6 tb Nco I But**-*.?) — x ) * 7 

9 * * * Ki LTft*»IC*K«n4. * 18 

sonsici 3 x n»f r*»oe« 

H . 3 f V ( Koper-Zwirthof f ) 

H(H!7*)Ki!iei«ilftT*77*7 
T*f ■(/»'(*3l( AM V ) a - y 9 y 9 g 

basis*.*. * 0 bp 4 . t» 

kbp Bt »r *■ X £>" Bam HI M <t pCIB 7 1 0 -< 
9 9-\±. T4 DNA 'J #-**«H-C3 * «il 
M T «# 3 fit , pClBi3ao*»*a«n*. 
X It »t 2 9 : 7 * W © EuBPCase © /h y y a ■= 
•> 1- =» - Kti c DNA j> p - > 

©»« 

X •» V \£ 9 * fc * * J. ( Punk X BPS 2 2) 

o - > t * J6 T cDNA >OHt*IC^5 
- = > / ti, c DNA ^a-^OJS-ho-fcA-o 

Schleicher 

and Schnel I ) ) 7 ^ * ; - i/ / ) * t, a - 

dCT»p *>xya»<6^**-ca««*Lftit- 

c DNA «!T^ ^ U - ^ * 7-f hfr. cDNA 

3 -f 7" ? V -fSSit(CiS^Jfci©tBU*9 A*RNA 
Tii, 2 7 5 J5> t> « « © cDNA S ■>->«< 3 * 

4 it. tLtJ 5>K#lr«*i4. 

y - * > # W C T f 7. H82¥,| 

202 K K E «© X Hfffifti ) tt , Ctlb 
© cDNA ;»->OH28i)'*ifi'IOCiit 

tnt,tt 3 it-tOCabigg^ 7"n - 7 k 9 
u % ~ 4 -? V ■» Kliiti. -t © © * « tt ft 
3?00*l^U1000 nt© mHNA t> 9 9 ?• k 
■f ?' ') •> Y W m L . CO* I 3 tt rbcS C *■ * 
% a ( Rub isco ) © /Jv tf 7" — y h ) © % © *C — 
St*, C ft lb © 4 W©c DNA * n - > © 1 CJ 
* ffl ^ T - -f t* U •» K a K ft . ? -r *° ffl « # & 



HDBT 1-160480(55) 

f> £ ft 3 4 . - - - '< V - tr t U # y y > # 
a ( Newbury and Possingham )( H77Sf) © # 
SS K « o T . £ RNAtttS* -f 
4. T = 7t^*(f»82*) . « 1 9 7 K IC E 

dihjnit^jA* bna mat * . - a 

M cDNA ( *S « #! DNA ) * Jil T © X 5Kr*t 
•v *• X '< - ^ (0 kayama and Berg ) ( 1 9 B 2 
^ ) ©5Ji£K:*o-C-&)K^4 : 
A. SR -« cDNA K* " =r - dT * «5* I, . 

ffi^tltN c DNA © * » K * 'J ar - d O Sr 

» # u ft . * ft * * v ^ - dctsiSKi 

-j- & pUC9 ( Pst I - 77*»'/T*b) 
-rLt 

C. * © DNA * * ttB HB 1 0 1 1* K * jS *s « 

-r *. 

^»»7 ( *i/b»*0'^l(C«l>) b 
# K . RuBPC ase « ft * « «C * 4. ft * * * 
^ Jl t t 4 ^ b . * * ft » 4 mBNA © cDNA ^ 

#_&mj18s w * ? y c 7- □ y * '< -f * t 9 

( Promega Biotec ) ) t ffl T . 7 ^ Of© 

osrna tmi^, -t L-rKKvn-caKS-* 

IJJitUKLi:). «R«*©*"T/9 

^ t » K^itotaftStt. -t ©7>**# 

KuBPC »eOieitt:K-$tt4fi2g kD ©1 

c©iS** , M7'fKtst. -t ©*© j a 

© c DNA * o - > H , ? K » S * fit IC 

M t3fi'\Or7'/o-->'^0*. 7* * 
*'/«»8»(t>i/-( Sanger ) 9 . 
f] t^lnt, C ix b © cDNA 9 ■= - > © 7C ffl 

?>*K^*!£-r-*. -t©<k©«l*'C>©crnt r 

« * a ft * rbcSKili-tftbOSe^tOitR 
tt, -t ft f> *5 « i« *C rbc S c DNA * o - > -p * 4 
ci t * -t . 

gjjjJjJMj : 7 ^ © /h y 7" ^ - ■> V RuBPCase 
<oys*.9v-'s®9*M 
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"^1 -y K <b . " -f 7* 9 ■» K ft *• X Z>" St » & 
fftt. * V/ -/ >s , t ( Klessig ) * ( 1 9 8 5 «p ) 
OE«tR8t*4. /--/iLtftiifcft 
© rbc S c DNA ^a->Srffi^*4'^*^^'i' 
7>*ftt. DNA *flHt-f**»£>tCJflu»feft&H 
HSXKIoCt < 4^>L5Soy/*»)ti* 
t, RuBPCa.e « . ft © PJB * K X j) «*Sf5E 

5 ftft*OiOiKfrlt4 i 5 K. 7 * P3 © 'J- 
I ^1E^ 7 t i) - IC i: J a - K1U*IT K 

6 . 7 ^ rbc 3 ft j| g 7- 7 t J 9-tt«d>4<£ 

511 rbc y / a n - yOfft 

9 V ; 0NA ©®#WSau5aimt*«rlO * 
*IaL«0 * V ■ AS 4j £ T * * 2 & ■ L « -t L 
T BirnHI tfflft Lit JEMBL3 ( * r 

9 * i> - > ( Stratagene ) ) ft K 2 $ -f * . * 
ffiJ*;l.*©»A*'« + ■» I- ( P»- 

© 9 t> © 2 « rbc-gX ft X EK rbc-gY ©««■?•* 
S3 * S? 2 5BK»t. V 7 9 ° - > rbc-gX ft 
X If rbc-gY <r>*/*- DNA i * * :f 4 i EWB L 5 

7 -r - i> tt . ■» 9 - ? > k , a v^truoaga 

l' * c ■ >KwK«n-c^*. 

s as 7 ;eino rbcSge^»tK-o%gt© 

J (,K < I SO rbcS c DNA ^n-j^fc?^© 
56 © c DNA ? -( 7 1 > 9 < *««>»it4. ISf 
«»(ir»-7'K!Ht4cn(,(!)c DNA 9 ° - 

> offline ■* * > r »<ft * E««gj>i^'H 

y 9 v rMt tt . V / *. 9 ° ~ > rbc-gX © # + 
4 it B ^ tt . 7 * © 38 © rbc S fti 3£ tflft 17 • 

8».$L-r:n4e4:*ISI»;c5tt4. 

jg % fflj 5 1 : 7 9 rbcS / n t-^-tffll^)t 

■» * 9 « g ■» © jb m. 

3 1. 1. g a ( transi t ) ></f Kt^- Kf 4 

rbc S j& tg © VJ C ATO T © N eo I % 
fiOWA 



ilBT 1-160180(66) 

ckagene kit) * ffl ^ T Tt 

u , «^T7cBBK802*««: i- ? > 7. 7 * ^ 

•^>>it4. 7*° - 7" £ UT±E»*>fj© 
rbc S e DNA ?a->$rffi^-t, =■ T T & 
(1982^)»J20«KE«©X H. = !• 
- 7- 7 ^ » * t X 9 9 

- » > ^t4. i5aomo7 , 7-^*bi2B 
© » ^ ° - > HI $» -f 4 . " = 7t^»(M 

)(SI0 KKEIiifti i IK, C. *l 
©ffl»^.7T-^©7-^ - ► mf*®*> h DNA 
4. 

9*©»*t©-?rnt ) ©M(«W1t'-"^->(C 
X A c ii © *■ / a 9 o - > & «:* L 5 
« © « 4 -p * rbcS»6f i!«SirL4. -t © 

* * * 7 5 7. t K « .1? ^ - pBSM 1 S* C 7, h 7 

* s - s )^!tf ?-^-Htt4. ft E^f © 
5 ' * «M ft- X XS * «0 © ATU ( *g K ffl » 88 fit ) t 
tttit* *> -f 4 A J6 K , #.1t Cil h <D 7 7 9 v - 

rbc-gX ft X r>' rbc-gY oSj^^t K © E 
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?JDB ¥1-160180 (57) 




<-4 



Jk K e m K *■ n T , * «J O ATO frit;»8 

S?OSfflOATOK, N co I WWS & (CCATOQ) 
4: i» A "f 4 . SEf rbc-gX © Pst I - 

EcoRI SttfirXO'jt®^ rbc-sY © Xba I - S phi 
»( ( ?c * K 2 1 *• X 2 2 8Kfr^T«»t 

o - = > ^ L . -t ItNcol SSffifcjfA-fi* 
J6K:tt±E©«8*«l4*'J * x 9 \/ * 1- YmtL 

5 . 

si! rbc-gx at fe ^ 7 o * * - t 

K, pCIB 1501 (D Hit 

( ds rf ) DNA fMU ^o-y*!>#IU. C 
KtRKHind I il>- EcoRI Tflftfi . 
rbc-gX 7- a * - # - t * * "f 4 Hind I - EcoRI 



gf t . H ind g * £ EcoRI ffi n 7" 9 X i y 
PUC 1 » i-«KJ«SL. tU»ft»*6t 
UC HB 1 0 1 ft ft K KM** i #14 . 7 

B»*^b»ttL, tLTHird ITfflftti. 
t«U*fC*Si. DNA *' V t 7 - * I 

h * m i L . tit Sal I >) y * - % ctlb<D 
K*«-f 4 , i S»l I J» 

Iff Nco I tlftL. -t LX f *> ft Vft & . J 
fOaeiSltlf^t. T 7 ° '< ? -t >> 9 iTi 
7 7 X i Y9v-~ - (. u 7. % ? 4 

H O u 7* !) a > . pCIB no i.(,o*'*fm 
B amH I-Ssl I Si Iff «K 3 ilfc * 0 7 T 

? yfldBtaiK^-t^^-fiy^fmiiNcoi - 

Bam HIWrtfrc^^ffiKSa! I-Ncol ft )t 
*6*tJ. a^«^%t*»®HB 10 1 ft 

rt«:®®eiPis-£4. * ) » , 2 ■ *■ x ff 2 1 a 

K * 3 ft 4 » t « t 4 7" 5 J 5 K , pC I B 1 5 0 1 
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1IBB ¥1-160480 (5 8 ) 



5 15. fbe-gYaSf / ° * - / - t :J& K & 

BtT-o 1- » j/ > (H7 £g5 ) & "t % -t 

pCIB 1502 egg 

UNA t«1 S ^ u ->frb#ML, CtltfoK. 
Xbi I-Nco I Tfllftti. ifcSfc/o !• + 
itS?fc*.t-J'&J&1-*7 kbp N co I - Bam HI 
Br «• * « K , Xba I - N co I rbc-gY 7 a * - * 
-S8rfr4*K, J * 8r©SliS»ffir . Xbi I - 
BsmH I ffl(Sf pCIB 10/710 <f> K IS "J" & . g. 

& y y x $ kpcib 1302a. tomaii 

K 22 BK*?*l. * + S'f.hTJBlRSil 

4 . 
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